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£wø�M �1ìiíýð�åêéêákãTå<ôi÷Wé!úRáÙìiþòëiôiä
íîé!ú�æ øÙø�øHøÙøÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø C�¬
£wøµE Á�áBðRákä
ì²é!íòô«ð�ôi÷�éêä
ì²ã�á�¿Bíòï�æ�å<íòðcÂ øHøÙøÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø C�¶
£wø¥£ !"çwã�áBå<ôi÷�áBð�è��pã�ô«íòð�é!åg÷ ôiä/éêä�ì²ã=á�¿Bíýï�æ�áBèRëiáBå;øÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø CFL
£wø¨§ �1ì²é!û�ú�íòðRë�ôi÷}éêôiãñìið�ènó�ôiéêéêô«æ�áBèRëiáBå½÷ ôiä�ì�éêä
ì²ã�á�¿Bíòï�æ øÙøÙø�øHøÙø�øÙøÙøÙø ¬+B
£wøµC �@ô«æ�ãTï�é!ì²é!íîô«ð¢ôi÷Wõiákä!éêáVâ1ìið�è¢áBèRëiáHûVô«ðTåêéêä
ìiíòð�é!å�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø ¬�M
£wø¥¬ �Jï�ìiþ3ëiä
ì²ãTú�÷ ôiä½ì�é©çwãTíòûkìiþ3áVâRìiæ�ãTþîáÀøÙøÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø ¬FE
£wø J A ä
íîë«íýð�ìiþ�ìið�èníòð�úRákä�íîéêáBè¢éêákä
æ�íòðTìiþ=þýíòåêé!åg÷ ôiä½ðRáké2ÃßøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø ¬*§
£wø¥¶ ��ð�áVârìiæ�ãPþîá�ôi÷Wó�ä!ô«ìiè�ûkìiåêé!íýðRë�ìið�è¢ä!ô«ïRé!íýðRë�íòð¢é!úRá�÷ ôiä��gì²ä
ènãTìiå!åHø�øÙøÙøÙø ¬FC
£wøµL ��ð�áVârìiæ�ãPþîá�ôi÷Wó�ä!ô«ìiè�ûkìiåêé!íýðRë�ìið�è¢ä!ô«ïRé!íýðRë�íòð¢é!úRá�óTìiû%�8�gì²ä
è1ãTìiå!å�øÙøÙøÙø ¬�¶

§Rø�M �ÏûVô«ïTðbéêákä!áVâRìiæ�ãTþòáÙ÷ ôiä�æ�ô«ðRôrû
úRä!ô«æ�ì²é!íòû�óTìið�èTå�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø ¶+B
§RøµE ��ð�áVârìiæ�ãPþîá�ëiä
ì²ãTún÷ ôiä/é!úRáHã�ä!ôwôi÷Zôi÷:��ö©�©ûVô«æ�ãTþîákéêáBð�áBå!å øÙø�øHøÙø�øÙøÙøÙø ¶FE
§Rø¥£ =/áBè�ïTûVé!íîô«ðn÷ ä!ô«æ�õiákä!éêáVâ1ûVôºõiákä�øÙø�øHøÙøÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø ¶�£
§Rø¨§ ürìiæ�ãTþòá�ä�ï�ð¢ôi÷Wô«ïRä<ëiä!ákáBèRçnúRáBïRä�íòåêé!íòû[øÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø L�M
§RøµC �´é�ç�ãPíòûkìiþ3áVâRìiæ�ãTþîáÙå!ú�ô.�½íòð�ë�é!úRáÙåêéêákãTå½ôi÷}é!úRá�úRáBïRä
íòå!é!íòû²Ä � øHøÙø�øÙøÙøÙø LFC

Cwø�M 	�ðTíîé/ûkíîä
ûkþîá�æ�ôrèRáBþ�ôi÷�úRáBì²é/ä
áBûVáBíîõiáBè1ì²é/ã�ô«íòð�éÆÅ øÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔM5Be§
CwøµE üwã�áBûkíòìiþ3ûkìiåêáBå½ôi÷}é!úRá�ï�ð�íîé<ûkíîä
ûkþòáJæ�ôwèRáBþÃø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔM5BDC
Cwø¥£ !/úRákä
æ�ìiþ�ãTì²éêéêákä
ð@�½íòé!ú�íòð¢ìiðnôrûVé!ì²ëiô«ð�øÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔM5BQ¬
Cwø¨§ !"çwãTíòûkìiþ�é!ú�ákä
æ�ìiþ�è�íýåêéêä
íîóTï�é!íîô«ð�÷ ôiä�M5B�å!ô«ïRä
ûVáBå øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔM5B;J
CwøµC ö�ä!ôiãPì²ë«ì²é!íîô«ð1æ�ôrèRáBþ�÷ ôiä½è�íòå
ûVä!ákéêáÙèRô«æ�ìiíòðmøÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔM5BQ¶
Cwø¥¬ ö�ä!ôiãPì²ë«ì²é!íîô«ð1ûVôwá�Ç�ûkíîáBð�é!å½íòð¢é!ú�á�ëiä
íòè�øÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔM5BDL
Cwø J ��ô¹õwíýðRë �½íòðTèRô.�+ôºõiákä�é!úRáHèTíòå!ûVä!ákéêá�ëiä
íýè øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔMFM>E
Cwø¥¶ ° áBíîë«ú�éêáBè
(�ôiä!ô«ðRô«í}è�íòì²ëiä
ìiæ�÷ ôiä�MFMHúRáBì²é½åêô«ïRä�ûVáBåkÿ�óTìiåêáBè�ô«ðnä
ì>�
åêéêä!áBðRëié!úTåxMFM>L
CwøµL ürïRã�ákä!ã�ô«å!íîé!íòô«ð½ôi÷rå!íòæ ï�þòì²é!íîô«ðJä
áBå!ï�þîé3ìið�è�(�ôiä
ô«ðRô«íbè�íýì²ëiä
ìiæ;ôi÷zMFM:�@áBíîë«úbéêáBè

úRáBì²é½åêô«ï�ä
ûVáBånø�øÙøÙø�øHøÙøÙø�øÙøÙø�øHøÙøÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔM>E�M
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Cwø�M5B A ä
è�íýð�ì²ä!ç (�ôiä!ô«ð�ô«íZè�íòì²ëiä�ìiæ|÷ ôiä�MFMÙúRáBì²é½åêô«ï�ä
ûVáBå/ôi÷Wï�ð�íî÷ ôiä
æ �@áBíîë«úbé øÙø�M>EFE
Cwø�MFM ürïRã�ákä!ã�ô«å!íîé!íòô«ðmôi÷Ùå
íòæ�ïTþòì²é!íîô«ð�ä!áBå
ï�þîé�ìið�è�(�ôiä!ô«ðRô«íJè�íòì²ëiä�ìiæ ôi÷ MFMñï�ð�í �

÷ ôiä�æ�þîç��6áBíîë«ú�éêáBè�úRáBì²é�åêô«ïRä
ûVáBå øHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M>E�£
Cwø�M>E���ô¹õwíýðRë�åêô«ïRä
ûVá/È:íòð ì�ã=ôiä
é!íîô«ðÙôi÷Pé!úRá9¡Tô�ôiäWé!ú�ì²éWú�ìiåWûVä!ô«å!åêáBè�é!ú�á6é!úRákä�æ�ìiþ

é!úRä!áBå!ú�ô«þòè øÙøÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M>EFC
Cwø�M¤£;ürì²÷ á[¿kô«ðRáÙôi÷Wæ�ôºõiáBæ�áBðbé�÷ ôiä�åêô«ïRä
ûVáVÄ øÙø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M>E�¬
¬wø�M üræ�ìiþòþòáBåêé<ä!áBûVé!ìiðRë«þîá�ûVô«ðbé!ìiíòðTíòðRëKÉ)ã�ô«íòð�é!åuø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M¤£+B
¬wøµE =/áBûVé!ìiðRë«þòáBå��½íòé!únûVôiä
ðRákä
å/íýð¢ôiã�ã�ô«å!íîéêá[Êwï�ìièRä
ìið�é!åJø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M¤£�£
¬wø¥£ ��áBð�å!íîé�ç¢íýðnì�ðRô«ð��©íòå!ôié!úRáké!íòû�å!ûVáBð�ì²ä�íîô øÙøÙø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M¤£FC
¬wø¨§ <Zì²ä!ëiáBå!é½ä!áBûVé!ìiðRë«þòáHûVô«ðbé!ìiíýð�íòðRëKÉ)ã�ô«íòð�é!å�øÙø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M¤£�¬
¬wøµC <�ôrûkìiþZè�íýå!ûVä!ákãTìið�ûVçÃôi÷�ì�åêáké/ôi÷Wã�ô«íòðbé!å�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M¤£DJ
J�ø�M � ì�� A ä�íîë«íòð�ìiþ�ûkíîä
ûkïTíîé2ËÌ� ó���	�ðR÷ ô«þòèRáBènûkíîä
ûkïTíîé·Í ø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M¾§�£
J�øµE �gþòìiå!å
í��Tûkì²é!íîô«ð�ågôi÷�ãTì²é!ú��©è�áBþòìBç¢÷ ìiï�þîé!å¿øÙøÙø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M¾§;C
J�ø¥£ üríòðRë«þòç;�péêáBåêé!ì²óPþîá�ãTì²é!ú�åmø�øÙøÙøÙø�øHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M¾§8J
J�ø¨§ �1ïTþîé!íîãTþîç8�péêáBåêé!ì²óTþòá�ãPì²é!ú�å øÙøÙø�øHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M¾§;L
J�øµC � ì�� A ä
íòë«íòð�ìiþ½ûkíòä
ûkï�íîé}� ó���	�ðR÷ ô«þýèRáBè+ûkíîä
ûkï�íîé}� û���<Zíýæ�íîé!ì²é!íîô«ð�åÃôi÷�ì�ð�ô«ð��

ä!ôióTï�å!é<éêáBåêé<øÙøÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M>C�M
J�ø¥¬ �
÷ ï�ðTûVé!íîô«ð�ìiþòþîçÃåêáBð�å!íîé!íÎ¿káBè1ü�!G�©èRákã�áBð�èRáBð�égãTì²é!ú ø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M>C*§
J�ø J �
é©çwãTíòûkìiþ�ûkíîä�ûkï�íîé<ìið�è�íîé!å/é��@ô+�©íòðRãTïRé<á¤Êwï�íîõ²ìiþîáBð�é ø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M>C�¬
J�ø¥¶ �
é©çwãTíòûkìiþ3áVâRìiæ�ãTþîá�ôi÷�6�ü¢ãTì²é!úÕøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M>CFL
J�øµL ��ð�áVârìiæ�ãPþîá�÷ ôiä��gìiåêáV¬2øÙøÙøÙø�øHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙøHøÙø�øÙøÙø�øÙø�M¤¬+B



Ç È PaQ É°Ê × UXO Í2ÒÔP

Ewø�M ��áké!ìiíòþòå<ôi÷©���G�&�º¡�ô�ôiä
ãTþòìið)ó�áBð�û
ú�æ�ì²ä��wå¿øÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø §�¬
EwøµE ³:/�áBûVé/ôi÷J½�ô«ð�ð�ï�æ�ó�ákä��póTìiþòìiðTûVáBè)úTíîákä
ì²ä
û�úbç)÷ ôiä�ÏeÐoÑÓÒQÒ øÙø�øHøÙø�øÙøÙøÙø §8J
Ewø¥£ ³:/�áBûVé/ôi÷J½�ô«ð�ì²ä!áBìK�póTìiþòìið�ûVáBè�ú�íîákä
ì²ä�û
ú�ç�÷ ôiä�ÏeÐoÑÔÒQÒ øÙøÙøÙø�øHøÙø�øÙøÙøÙø §;L
Ewø¨§ (�ì²ä
íòì²é!íîô«ð�ôi÷Wðwï�æ�ó�ákä<ôi÷�þîákõiáBþýå/ìið�è�æ�ì�âRíòæ ï�æ|ûkïRé!å!íÎ¿ká��½íîé!ú�½ ø�øÙøÙøÙø C�M

£wø�M ³�ârã�ákä
íòæ�áBð�é!ìiþ�ä!áBå!ï�þòé!å+øÙøÙø�øÙøÙø�øHøÙøÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø Je£

§Rø�M üwákãTì²ä
ì²é!íòô«ðnôi÷}óPí �©ûVô«þîôiä/ã�ô«íòð�é!åÙøÙø�øHøÙøÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø LFE
§RøµE üwákãTì²ä
ì²é!íòô«ðnôi÷�æ ï�þîé!í��©ûVô«þîôiä/ã�ô«íòð�é!åÃøHøÙøÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø L�£
§Rø¥£ ö�ákä!÷ ôiä�æ�ìið�ûVáÙôi÷WúRáBïRä
íýåêé!íòû�÷ ôiä½é��@ôÃûVô«þîôiä
åmøÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙø L�¶
§Rø¨§ ö�ákä!÷ ôiä�æ�ìið�ûVáÙôi÷WúRáBïRä
íýåêé!íòû�÷ ôiä�æ�ôiä!áÙé!ú�ìið�é��@ô�ûVô«þîôiä
å�øÙøÙøÙø�øHøÙø�øÙøÙøÙø LFL

Cwø�M =/áBå!ïTþîé!åg÷ ôiä�é!úRáÙûVô«ð�é!íòð�ï�ô«ï�å/èRô«æ�ìiíýð øÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔMFM¤£
CwøµE =/áBå!ïTþîé!åg÷ ôiä�é!úRáÙè�íòå
ûVä!ákéêáÙèRô«æ�ìiíòð øHøÙøÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔMFM¾§
Cwø¥£ =/áBå!ïTþîé!åg÷ ôiä1�½íòð�è�ô.�;æ�ôrèRáBþ�øÙøÙø�øHøÙøÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔMFM>C
Cwø¨§ ö�ô.�@ákä1�½íýð�èRô.�+ä!áBå
ï�þîé!å��½íòé!ú¢õ�ì²ä!çríòðRë�é!úRä
áBå!úRô«þòè øÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔMFM¤¬
CwøµC !/úRákä
æ�ìiþ3è�ì²é!ì�÷ ôiä�MFM��@áBíîë«úbéêáBè�åêô«ïRä
ûVáBå øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔM>E+B
Cwø¥¬ !/úRákä
æ�ìiþ3è�ì²é!ì�÷ ôiä�MFMÙï�ð8�6áBíòë«úbéêáBè�åêô«ïRä
ûVáBåDøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔM>E*§
J�ø�M ö�ô«å!å!íîóTþòá�éêä�ìið�å!íîé!íîô«ðTåÃøHøÙøÙø�øÙøÙø�øHøÙøÙø�øÙøÙø�øHøÙø�øÙøÙøÙø�øHøÙø�øÙøÙøÙøÔM>CDJ
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"�qF�¦`.b�`Kc�v:]0_3`�chi-m3[ktRm3cpq�l�ch`�jhj�[keRjhm�`K`�t�v:jh[k§K`�i-e3t�gKq-jp]dorq�cIi-e�wR`�yf`�g�]0cpq�e3[kg�jpwxj%]0`Ks
j%]5i-c%]0`�t$]0q ~ `�gKq�sn`�gKq�e3jpm3[fg�{3q�{3j�v}��[^]0_u]h_3`�i-t#b�`�e�]&q-o��d�,�}���r�
`�cpwn�©i-cpl�`d�xg+i-yk`���e}�
]h`Kl�chi8]0[kq�e)�>�G��_3` m�`�cporq�cps$i8e3gK`+¯8gKq�j%]�c0i8]h[fq@q-o,]0_#`d���,�}��g5_3[fm3j�_zi8j ~ `�`Ke�[fe3g�ch`+i8jh[fe#l
i;]
i-e
i-m3m#chq+�}[fsui8]0`1c0i8]h`&q-o Ø���Ø orq�c2`�b-`Kcpw�]0`Ke�w-`+i-cpj�orq�c2]h_3`�y9i-j%]�or`.��t#`Kg+i8t3`Kj����}{3g5_
i m3_3`�e3q�sn`Kezi8yz[fsnm3chqFb�`�su`�e�]
[fe
m�`�cporq�cps$i8e3gK`�gKq-{3m3yf`�tn��[^]0_
yfqF��m�`�c%�"{3e3[k]
g�q�jp]�_zi8j
[ksum3i-cp]h`KtVi-e�i-yfy�m�`�cpb8i-jp[kb�`$`�»�`Kg�]
q-eT]0_3`$suqxt3`Kcpe�jhqxgK[k`�]�w-����e�o�i-g�]KvG���,�}� g5_3[fm#j
_3iFb-` ~ `Kg�q�su`
[ke3t3[fjpm�`�e3j0i ~ yf`@[keTi-yksuq-jp] i-yky ~ chi-e3g5_3`�j�q-o¦`Ke3l�[ke3`K`�ch[ke3l�i-e3t�jhgK[k`Ke3g�`
[ke3gKyk{3t3[ke3lI]0`�yf`�gKq�sns�{3e3[kg+i8]h[fq�e'vDo�i8g�]0q-cpw@i8{#]0q�sui8]h[fq�e�v;jhm3i-gK`�cp`Kjh`Ki-chg5_'v ~ [fqx`Ke3l�[ke3`K`�c%�
[ke3l3v ~ [kq8��[ke#orq�chsui8]h[fgKj�v-i8`Kchq-ezi-{#]h[fgKj�vx�1`+i;]0_3`�c�orq�cp`KgKi-jp]h[fe3l3vxi-j
�1`Kyfy)i8j1[keug�q�sum#{#]0[ke3l3v
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]hq�ezi-sn`di or`�� �
��_3`dg.w}g�yf` ~ `Kg�q�sn`Kj¦g�q�snm3yf`.]0`���_#`Ke�]0qxtzi+w�) j¦gKq�snm3{#]h`Kchj¦m�qF�1`Kch`�t
��[^]0_a�d�,�}��g5_3[fm3j�jp]hch[kb-`�]hq�s$i8�-`�[^]Im�q�jpjh[ ~ yf` ]0q ~ {3[fykta]0q-suq�cpchqF��)µj�g5_3[km3j�i-e#tR]0_3`
`>�#m�q�e3`�e�]0[9i8y2ezi;]0{3cp`�q-o�[ksum3cpqFb�`Ksn`Ke�]I_zi-jdyk`Kta]hq$]0_#`�`Ksn`Kcpl�`Ke3g�`�q-o
iue3`���t3`�jh[fl-e
mzi8c0i-t3[kl�sX�7e3qF��eai-j¢G��x���-G�[fl�i@�}g+i8yf` ��e�]0`Kl-c0i8]h[fq�e)�>�

Ù�Ú�Ù Û¦ÜÞÝ ß à;á}âäãÞÝoå/æ*ç�è é@ê�é¢ëOÝ

�d�2�x�'ød`�jh[fl-e�Û1wxg�yf`
_zi-j:`.b�q�y^b�`Kt�[fe�]0q�i&b-`KcpwdgKq�snm3yf`>��m3cpq}g�`Kjpj©��[^]0_4i�y9i-cpl�`Ge7{3s ~ `Kc
q-o�jp]0`�m3j¦]hq ~ `Ig+i8chch[k`Ktuq�{#]&t#`Km�`Ke3t3[ke3l�{3m�q�en]0_3`�t3`Kjp[fl�e�j%]�wxyf`cì Ø�Ø��Qí �+"�qF�¦`.b�`Kc�v3]0_3`
t3[^»'`�ch`�e7]djp]0`�m3jdgKi-e ~ `�t3[kbx[ft#`Kt|[ke7]hqu]h_3ch`�` ~ chq�i8t|g+i8]h`Kl�q-ch[f`�j[î�t#`Kjh[kl�e­i-e3tab�`Kcp[k�#�
gKi8]0[kq�e�q-o©]0_#`�g5_3[fm�v}o�i ~ ch[kg+i8]h[fq�euq-o©]0_3`�g5_#[fm�v#i-e3t��zezi-ykykw
]0`�jp]h[fe3l@q-o©]h_3`do�i ~ cp[fg+i;]0`Kt
g5_3[km��¬�d�,�}��[kj ~ i-jp[fgKi-yfy^w�]h_3`�i-c%]ni-e3t¶jhg�[f`Ke#gK`�q-o�m3{#]p]0[fe#l�su[kyfyf[kq�e3j�q-o�`Kyk`Kg.]0chq-e3[fg
g�q�sum�q�e3`�e�]0jKv©snq�jp] g�q�snsuq�e#ykw�q�e�i�jh[fyk[fg�q�e ~ i-jp`
g+i-ykyf`Kt­i�jp{ ~ jp]hc0i8]h` ~ w�yfi+w�`Kcp[fe3l
jp`�b�`�c0i-y©sui8]0`�ch[fi-yfj�[fe�i��1`Kyfy���t3`.�ze3`�t�o�i8jh_3[kq�e�����e�o�i-g�]Kv#]0_#`&Ùpq ~ q-oGi��d�,�}�¦t3`�jh[kl�e3`Kc
[kj
]hq¬]hc0i-e3j%orq�chs i­gK[kchg�{3[k]nt3`�jhgKcp[fm#]h[fq�e±[fe�]hqTi�l�`Kq�sn`�]hch[kg�t#`Kjhg�ch[km#]0[kq�e�gKi-yfyk`Kt¶]0_3`
yfiFw-q�{#]K��¸�y9i+w�q-{#]�g�q�e3jh[kjp]hj�q-o�i�jh`.]@q-o�m3yfi-ezi-c l�`�q�sn`�]0cp[fgnjh_zi8m�`�j�[fe¬jh`�b-`Kchi-y¦yfiFw��
`�chjK�1ùde3g�`�g�ch`+i;]0`Kt'v3]0_3` y9i+w-q�{#]�[fj�g5_3`�g5�-`�t|]0q
`Ke3jp{3ch` ]0_3i8]�[k]�sn`K`.]0j�i-yfy�]0_3` t3`�jh[fl-e
cp`K¥7{3[fcp`Ksn`Ke�]0j�����_#`@y9i+w�q�{}]�[fj�l�`Ke3`�c0i-ykykw�t3`�jhgKcp[ ~ `Kt ~ w�i�jp`�] q-o
t3`�jh[kl�e|�zyf`�jKv'orcpq�s
��_3[kg5_¬q-m#]0[kg+i-y2mzi8]h]h`Kcpe3j g+i-ykyf`KtVý��;ï�ïFïIi-cp`@l�`Ke#`Kc0i;]0`Kt'�
ød{3ch[ke3l�o�i ~ cp[fg+i;]0[fq-e�v�]h_3`Kjp`
sui-jh�7j1i-ch`�{3jp`Kt$]hq�g�ch`Ki8]0`�mzi8]p]0`Kcpe3j�q�eujp[fyk[fgKq-e ~ w
{3jp[fe3l�i jh`K¥7{3`�e3gK`�q8o�m3_3q8]0q�yk[k]0_#q8�
l�chi-m3_3[kg�jp]h`Km3j���¸�yfjhq�orq�c�o�i ~ ch[kg+i8]h[fq�e�v�g�q�snm�q�e#`Ke�]
orq�chsui8]0[kq�e�cp`K¥7{3[fcp`Kj@b�`�cpwV�ze#`
t3`.]5i-[kyfj�i ~ q�{}]�l�`Kq�sn`�]hch[kgdmzi8]p]0`Kcpe3j�i-e3t�jh`�mzi-c0i;]0[fq-e ~ `�]��1`K`�ea]h_3`Ks �rt3`Kjp[fl�e�ch{#yf`Kj0�.�
��_3`�m3chqxgK`�jhj1q-o�g�q�e�b�`Kc%]0[ke3l�]h_3`�jpm�`�gK[^�zg+i8]h[fq�enq-o©i8eu`�yf`Kg.]0cp[fg+i8yzgK[fcpgK{3[^]�[fe�]0q�i4yfi+w�q�{#]
[kj�g+i-ykyf`Kt�]h_3`dþzåxüDï.ð·á#���h�xæ5ï.ð^ñ-é
þ�ß0àFá5æ5ï5ï.�
��_3`����,�}��t#`Kjh[kl�e±g�wxgKyk`aj%]5i-c%]0j@��[k]h_�i­jhm�`Kg�[k�zgKi8]0[kq�eVorq�cni­�d�2�x��g5_3[km�v¦l�qx`Kj

]h_3chq�{#l�_\i�jh`�ch[f`�j�q-o4jp]h`Km3j�i8e3tY�zezi-ykykw±m3cpq}t3{#gK`Kj�i¬mzi-g5�;i-l�`�t�g5_#[fm�����_3`�j%]0`Km#j
orq�ykyfqF�1`Kt ~ w�i­]�w}m#[fg+i8y�t3`�jh[kl�e�g.w}g�yf`Ri-ch`R�xwxjp]h`Ks �}m�`�gK[^�zg+i8]h[fq�e'v&¨z{3e3g.]0[fq-ezi-y�ød`.�
jp[fl�e�v)�:q�l-[fg ød`Kjp[fl�e'v)Û¦[fcpgK{3[^]�ød`Kjh[kl�e�v3�
`�ch[k�3g+i8]h[fq�e�v3Æ
_�wxjh[kg+i-y,ød`�jh[fl-e�vz¨)i ~ cp[fg+i;]0[fq-e�v
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Æ2i-g5�;i-l�[ke3l�i-e3ta�2`�jp]h[fe3l3�V"�qD�1`�b-`Kc�v���[k]0_ajh_3cp[fe3�7[ke3lnor`Ki8]0{#ch`�jp[f§�`�]0_#`Kch`�_zi+b�` ~ `K`�e
jpq�sn`�e3`.� ]0cp`Ke3t3j�[fe�]0_3`4t3`�jh[fl-eRg�wxg�yf`-����_#`�snq�jp]�[fsnm�q�cp]0i-e�]�q-o�]h_3`Ks¹[fj�]hq$gKq-s
�
~ i8]n[fe3g�ch`+i8jh[fe#l�[ke�]0`KcpgKq�e#e3`Kg.]�i-cp`+i�i-e3t±t3`Kyfi+w�v&i8e3t±]h_3`Kcps$i8y�s$i-e3i-l�`Ksn`Ke�]K�±��_#`
[ke�]0`KcpgKq�e#e3`Kg.]
t3`Kjp[fl�eVg5_zi8yfyf`�e3l�`�jKvG]0_#`Kchsui-y1[fjhjp{3`Kj�v�i-yfq�e#lR��[k]h_T]0_3`�g�q�snm3yf`>�#[^]�w�q-o
_3i-e3t3yk[fe3lRi-e�[fe#gKch`Ki-jh[ke3lRe7{3s ~ `�c�q-o�i+b8i-[fyfi ~ yf`@sn`�]0i-y�y9i+w�`�chj�_3iFb-`�s$i8t3`$m3_�wxjh[kg+i-y
t#`Kjh[kl�e�g�q�e3jh[kt3`Kchi8]0[kq�e3j�]0qa`Ke�]0`�c�[ke7]hq�]h_3`nt3`Kjp[fl�e¬g�wxgKyk`�i8]�i�s�{3g5_�`+i8chyf[k`Kc�m3_3i-jh`8�
��_#[fjd_3`�yfm3j�[fe ~ `.]h]0`�cdq�m#]h[fsn[f§Ki8]0[kq�e�q-o�i-cp`+i�i-e#tR]0[ksu[ke3l
mzi-c0i8su`.]0`KcpjK����e�q�cht3`�c�]hq
cp`Kt3{#gK`@t3`�jh[fl-e�[k]0`�c0i8]h[fq�e#jIi-j��¦`�yfyGi8jI]0q�i8g5_3[f`.b�`@_3[kl�_|m�`Kcporq-chsui-e3gK`8v'g�{3chcp`Ke�]�yfq-l�[fg
j%wxe7]h_3`Kjp[fj�]0qxq�ykjI[fe�]h`Kc0i8g�]dg�q�e3j%]5i-e�]0y^wa��[^]0_�yfiFw-q�{#]Ijpwxe�]0_3`�jh[fj4i-j��¦`�yfy·�I¸Iyfjpq$]0q�]h`Kj%]
��_#`�]0_#`Kc1]h_3`�o�i ~ ch[kg+i8]h`Ktng5_3[fmn[fe#t3`K`�t�i-g5_3[k`�b-`Kj1]h_3`�jhm�`KgK[^�z`Ktum�`�cporq�cps$i8e3gK`�gKcp[k]h`Kch[fi#v
]h`Kj%]0[fe#luq-o,]0[ksu[ke3l�o�i-{#yk]0j���`-�µl3�^vzt3`Kyfi+w�q�c&]0chi-e3jp[k]0[kq�e�o�i-{3y^]0j0�1_zi+b�` ~ `�gKq�sn`�b�`�cpw�[fs@�
m�q�c%]5i-e�]�ì Ø ò í �²"�[fl�_�m�`Kc%orq�chsui-e3g�` g5_3[fm3j�yk[f�-`Isu[kgKchq-m3chqxgK`�jhjhq-chj�_zi+b�`�]0qnl�q@]0_#chq�{3l-_
]h_3`dt3`�y9i+w#¯;]0chi-e3jp[k]0[kq�euo�i8{3yk]1]0`Kj%]0[ke3l�m3_zi8jh`d]0q-l�`�]h_3`Kc���[k]0_�]h_3`I]hc0i-t3[^]0[kq�ezi-yzq�e#`Kj&yk[f�-`
j%]0{3g5����i8]�o�i8{3yk]4i-e#t¬��ø�ø�ð�]0`�jp]0[ke3l3�
��eTjp_3q�c%]+v:��[k]h_¬`.b�`Kcpy9i-j%]0[ke3l�m�`�cporq�cps$i-e#gK`@t3`>�
sui-e3t'v1m3_�wxjh[kg+i-y�t3`�jh[kl�e�q8oI[ke7]h`Kl�chi8]0`�t�g�[fcpgK{3[^]0j���[fyky&ch`�s$i8[fe¶i-j
q�e3`�q-o�]0_3`�snq�jp]
[ksum�q�c%]5i-e�]�j%]0`Km#j�[ke�]h_3`����,�}�%¯
G4�}�1t3`Kjp[fl�e�g�wxg�yf`-�
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��_#`�m3_�wxjh[kg+i-y:t#`Kjh[kl�e�jp]0`�ma[^]0jp`Kyko,[kj�inykq�e3l@m3cpq}g�`Kjhj ~ `K[fe#l
i-gKg�q�sum#yf[fjp_3`Kt�[ke�jp`�b-`Kc0i8y
j%]5i-l-`KjKv3i-e3t�_3`�e3gK`�gKi-e ~ `�g+i-ykyf`�t$]0_3`�m3_�wxjh[fgKi-y�t3`�jh[kl�e�g�wxg�yf`-�
�
wxm3[fgKi-yfy^w�v7]0_3`d[ke3m3{#]
]hq�]0_3[kjIg.w}g�yf`�[kjdi�e3`.]0yk[fjp]Ii-e3t|]h_3`�q�{}]0m3{#]d[fjdi8e|q�m#]h[fsn[f§K`�tRyfiFw-q�{#]Iq-o�]0_3`�gK[fcpgK{3[^]+�
��_#`�b8i-cp[fq�{#jGjp]0i-l�`Kj�q8o�m#_7wxjp[fg+i8yzt3`Kjp[fl�eni-cp`&mzi-c%]0[k]h[fq�e#[fe3l3vD�zqxq�chm#y9i-e3e#[fe3l�i8e3t@m3y9i8gK`.�
sn`Ke�]Kv�cpq�{#]0[ke3l�î�l�ykq ~ i-y�i-e3tRt#`�]5i8[fyf`�t�vzgKq-sumzi8g�]0[kq�e�vz`>�}]hc0i-g.]0[kq�e�v�i-e3t�b�`Kcp[k�zgKi8]0[kq�e��
Æ�_�wxjh[kg+i-y:t3`�jh[kl�e�yf[k�-`�]h_3`Ior{3yky��d�2�x��t#`Kjh[kl�e�g�wxg�yf`�[fj1[k]h`Kc0i;]0[kb-`d[fe$ezi8]0{#ch`�i-e#t�sui-e�w
j%]0`�m3jdsuiFw�_3iFb-`�]hq ~ `�cp`Km�`+i8]h`KtR]hq$l�`�e3`Kchi8]0`4]0_3` �zezi-y,y9i+w-q�{#]�ì Ø-Ø�� v Ø�� � í ���"]�s$i+w
i8yfjhq ~ `Re3`K`�t3`KtY]hq�l�q ~ i-g5��i8e3t�orq�c%]0_�]h_3chq�{#l�_�]0_#`Rjp]0i-l�`�j�[fe�q�cht3`�cu]hqTl�`�e3`Kc��
i;]0`�iuy9i+w�q�{}]dj0i;]0[fj%o�wx[fe3ln]0_3`4]5i-cpl�`�]Ijhm�`KgK[^�zg+i;]0[fq-e3jK��¸IjIorq-c�`>�3i8sum3yk`-v�i$m3yfi-gK`�su`�e7]
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jpg5_3`Ksn`�q-o�m�qxq�c2¥x{3i-yf[^]�w�sui+w4e3q-] ~ `¦or{3ykykw4gKq�snm�`Ke3jhi8]0`�t ~ w�id_3[fl-_�¥7{zi-yf[^]�w4chq�{#]h[fe3l
m3_3i-jh`4i8]�i@jp{ ~ jh`�¥7{3`Ke�]�jp]5i8l�`-v3]h_x{#j�cp`K¥7{3[kch[fe#l@i�]0_3q�cpq�{3l�_�qFb-`Kch_3i-{3y:[fe�]h_3` `+i-cpyf[k`Kc
m3yfi-gK`�su`�e�]1m#_zi-jh`�[kenq-cht3`�c
]hq�sui-�8`�]h_3`�t3`Kjp[fl�enm3cpq�m�`�chy^w�chq-{#]5i ~ yf`-�2��_3q�{3l-_$jhm�`K`�t
i-e#t�i-ch`Kiu_zi8t ~ `�`KeR]h_3`�]hc0i-t#[k]0[kq�ezi-y't3`Kjp[fl�e|l-q�i-yfj�vz��[k]0_�]0_3`�i-t#b-`Ke�]�q-o�_3i-e3t}�"_3`Kykt
t3`.bx[fgK`�jKv�m�qF�¦`�cucp`K¥7{3[fcp`Ksn`Ke�]u_zi-j ~ `�gKq�sn`�q�e3`�q-oI]h_3`a[ksum�q�c%]5i-e�]@t3`�jh[kl�e�[kjhjh{#`KjK�
Û¦q�e#jh`K¥7{3`�e�]0ykw-v,]h_3`@_3`Ki8] t3[fjpjh[kmzi8]0[kq�e|m3cpq ~ yk`Ks�v�[·�µ`-�^v�gKqxq�yk[fe3l�t#qD��e­]0_#`@_3q-]�g5_3[km3jKv
]h{3che3j�q�{#]�]hq ~ `&iIg5_zi8yfyf`�e3l�[ke3l�q-e3`�ìµò-ô}v Ø�� òxv-ò Ø*í �G£Gb-`KcG[ke3gKcp`+i-jp[fe3ldt#`Ksui-e3t�orq�c,m�`Kc%�
orq�cps$i8e3gK`¦i-e3t@jh_#ch[fe#�x[ke3ldt3`.bx[fgK`¦t3[fsn`Ke3jp[fq�e#jGi-cp`&ch`�jhm�q�e3jh[ ~ yf`�orq�c�`>�}gK`Kjpjh[^b�`�_3`+i8]h[fe3l
q-o2i�g5_3[km�����_7{3jKv3]h_3`Kcps$i8y'sui-ezi-l�`�su`�e�]&_zi-j�e#qD� ~ `KgKq-su`�i8e�[fe�]0`�l�c0i-y�mzi-c%]�q-o©]0_3`
m3_�wxjh[kg+i-y:t#`Kjh[kl�e�g�wxgKyk`-�

Ù�Ú�ô á!éVõ�ò¼Ý õ�öø÷/ÜÞÝ ÷/ÜÞÝùå/æeå

��eR]h_3[fj�]0_#`Kjh[kjKv)�¦`�[fe�b�`�jp]0[kl�i8]h`�m3cp[fsui-ch[kykwuq�eR]h_3ch`�`�e3`.��m3chq ~ yf`Ksnj�q-o�m3_�wxjh[kg+i-y,t3`.�
jp[fl�e�v8ezi-sn`Ky^wu��[��:y9i+w-q�{#]p�"t3ch[^b�`�e��zqxq�chm#y9i-e�mzi-cp]h[k]h[fq�e3[ke3l�i-e3t�chq�{#]h[fe3l#v3�r[f[���l�`�q�sn`�]0cp[fg
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yk[fl�_�]¦q-o©]0_3`�jh` ch`�jh{3y^]0jKv}]0_3` i-ykl�q�cp[k]0_#suj�ch`�¥x{#[fch`�t�]0q@[ft#`Ke�]0[^o�wu]h_3`�suq-jp]�t3`�e3jh`u�r_3q-]>�
§�q�e3`8v�i8ju�1`Kyfy�i-jn]0_3`asuq�j%]$chi-ch`.�z`Kt ��gKqxq�y9�@§�q�e3`R]h{3che�q�{#]n]0q ~ `R¥7{3[^]0`ajh[fsnm3yk`-�
��_#`$gKq-e3gK`�m#]�q-o&t3`Ke3jp[k]�w­_zi8j�]0_#`Ke ~ `K`�e�gKq-sumzi8ch`Kt���[k]h_Ti-e¬`.�}[fj%]0[ke3lag�q�e3g�`Km#]�q-o
t#[fjhg�ch`�mzi-e3g.w%ì?ô í i-e3t�[^]©[fj,jh_3qF��e�]h_zi8]©]0_#`Kch`¦i-m3m�`+i-cpj,]hq ~ `1jpq�sn`�t#[fjp]h[fe3g.]2i-t#b8i-e�]5i-l-`
[ke�i-m3m3y^wx[fe3l�]h_3`�gKq�e#gK`Km}]�q-o,t3`Ke3jp[k]�w�qFb-`Kc�t3[fjpgKcp`Kmzi-e#g�w�[ke$]0_3`�chsui-y:i-e3i-ykwxjh[kj&q-o,_3q-]
jpm�q8]0j�[fe�i
g5_3[fmaì?ö�ó í �

ú2û-ü[û-ü Ü ���/.!�H�=�
�D�/���¿?�.
�<�P���ê>�?��@�3�!���$�½A ý��@��*H����	".
��� AB�/��.ê�=�

¸�jGsn`Ke�]0[kq�e3`Kt�`+i-cpyf[f`�cKv8s$i-e�w4m3_�wxjh[kg+i-y}t3`Kjp[fl�e@[kjhjh{#`KjKv�orq-c2`>�3i8sum3yk`-v�m�qF�¦`�cGl�cp[ft�yfi+w7�
q-{#]�i-e3t@[ke7]h`KcpgKq�e3e#`Kg�]5¯8ch`�m�`Ki8]0`�c
s$i-e3i-l�`Ksn`Ke�]Kv�s$i+w�jp]hchq�e3l-ykw�[fe#�z{#`Ke3g�`&]0_3`&]h[fsn[fe3l
~ `K_3iFbx[kq�c�q-o
]0_3`@g5_#[fm�����e¬i�g�q�snm3yf`>��g5_3[km�v'��_3`�e¬jp`�b�`�c0i-y
g�`KyfykjI]0_3i8] i-cp`@t3c0i+��[fe#l
m�qF�¦`�c
���	�
����]h_3chq�{#l�_�iug�q�snsuq�eam�qF�1`Kc�b}[finorcpq�s ]0_3`�m�qF�1`Kcdl�cp[ft�v)j%��[k]0g5_�jp[fs�{#y^�
]0i-e3`�q�{3jhy^w�v1i|b�q�y^]5i-l�`�t#chq�m¢��g�q�snsuq�e#ykw¬�xe#qD��e�i-j@m�qF�¦`�cut3cpq}q-m)��suiFwTq}g�gK{3cni8]
]h_3`Ig�q�chcp`Kjpm�q�e#t3[fe3l�b}[fi#����_#[fj¦sui+w
g+i-{#jh`�i4jhyfqF�&�·]0q8�"ch[fjp`�]0c0i8e3jh[^]0[fq-e$i8]�]0_#`Iq�{#]hm3{#]hj
q8o¦bx[fg.]0[fs°gK`�yfyfj�t#ch[kb-`Ke ~ wR]0_3`
bx[9i ìµó
� í �u�}[ksu[ky9i-cpykw-v�[ke7]h`KcpgKq�e3e#`Kg�]�y9i+w-q�{#]4jp]hc0i8]h`Kl-w
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[kjui;»'`�g�]0`�t ~ w±gKq�e#l�`Kj%]0[fq-e�i-j
�1`Kyfy�i-jni+b8i-[fyfi ~ [kyf[k]�w�q-oIchqxq�s q�e¶]0_#`ajp[fyf[kgKq�eV�zqxq�c
]hqVm3y9i-g�`a]h_3`�ch`�¥x{#[fch`�t¡e7{3s ~ `Kc�q-o cp`Km�`+i8]h`Kchj�[keYq�cpt3`Kc$]hqVch`�t3{3gK`�t#`Ky9i+w�i-e3tY]hq
sn[fe3[ksu[k§K`�jp�-`.� ì Ø�Øe� v2ò�òxv ÷ ô í ��Û¦q�cpch`�g�]0e#`Kjhj�q-o&jp{3g5_�y9i+w-q�{#]�t3`Kjp[fl�e3j4g+i8eTq�e3y^w ~ `
b-`Kch[^�z`Kt ~ w�ch{#e3e3[fe#l7¯8jh[ks�{3yfi8]0[ke3l
t3`KyfiFw�]h`Kj%]0j�ì¥� ��í ����_7{3jIsuqxt3`Kyk[fe3l#v)i-ezi-y^w}jp[fj�v'i-e#t
]h`Kjp]h[fe3laq-o&]hc0i-e3jp[k]h[fq�e)¯;t3`KyfiFwao�i-{3y^]0jDìµô � vÆ���xv ØD÷ ò í vGi8ch`n`.�x]0cp`Ksn`Kykw�[ksum�q�cp]0i-e�]�]0qRi
g5_3[kmat#`Kjh[kl�e3`�cK�

��_3`ni-ezi8ykwxjh[kjIq-o�mzi8]h_}��t#`Ky9i+w�o�i-{3y^]0jI_3i-jd]��¦q�m3cp[fsui-cpw�]0i-chl�`.]0j�����_3`��3chjp] [kj�]hq
t3[kch`�g�]0y^w|[kt3`Ke�]0[^o�w|]0_#`nt#`Ky9i+w|o�i8{3yk]hjKv©[·�µ`-�
jhykqF�²mzi8]h_3j4i-e3t�ch`�Ùp`�g�]�i�g5_#[fm­]0_zi8]4t3qx`Kj
e3q8]�j0i8]h[fj%o�w�]h_3`�]5i8chl�`.]I]0[ksu[ke3lnch`K¥7{3[kch`�su`�e7]hjK� ��_3`@jp`KgKq-e3t­q�e3`�[kj�]0q$[ft3`�e7]h[ko�w�]0_3`
o�i-ykjh` mzi8]h_3jKv)[«� `8�¦mzi8]h_3j�]0_zi8]Ii-cp`4[ke3g+i8mzi ~ yk`4q8oGmzi-jpjh[ke3ln]hc0i-e#jh[k]h[fq�e#jK����t3`Ke�]0[^�zg+i;]0[fq-e
q-o ]h_3`Kjp`�mzi8]0_#j�_3`Kykm3j�[fe�]��¦qV�¦iFwxj��Ô¨�[kchj%]+v�]0_3`.wYjhiFb-`|]0[ksu`�orq�c�i-e¡¸�{#]0q�sui8]h[fg
�,`Kj%]$Æ2i8]h]h`KcpegG�`Ke#`Kc0i;]0q�c��r¸���Æ2G���]hq}q�y�]0_zi;]@]0ch[k`Kj�]hq�t3`�]h`Kcpsu[ke3`�iR]0`�jp]@orq�c�]h_3[fj
mzi;]0_�v���_3[kg5_­[fjd[ksum�q�jhjp[ ~ yk`-v�i-e3t­jh`�gKq�e#t3ykw-v�]0_3`.w|_3`�yfm­[fe|m#ch`Kt#[fg�]h[fe3l�]h_3`@jhm�`K`�t­q-o
]h_3`
g5_3[fm�suq-ch`
i-g�gK{3chi8]0`�ykw­i-e#t¬_3`�yfm�]0q�t3qai+�&i+w���[^]0_�i-e�w­m�`�jhjp[fsn[fjp]h[fg�`�jp]h[fsui8]0`
]h_zi8]�sui+w­ch`�t3{3gK`�]h_3`uwx[k`Kyft¬q-o&]h_3`�g5_3[km��a�,`Kj%]0[ke3l|q-o�Æ2i8]0_}�"t3`Kyfi+w�o�i8{3yk]hjKv2]h_3q�{3l-_
b-`Kcpw��1`Kyky^��j%]0{3t#[f`Kt'v�[kj�jp]0[kyfy�¥7{3[^]0`�iue3`.� �z`�yftRg�q�snmzi-ch`�ta]hquj%]0{3g5����i;]Io�i-{3y^]�]0`�jp]0[ke3l3�
´aq-ch`KqFb-`Kc
[k]�m�q�jp`Kj
l�ch`Ki8]0`�c�t3[k¼ng�{3yk]�w4]0q�]0_#`&]0`Kj%]�`Ke3l�[ke3`K`�chjGorq�cG]h_3`�jh[ke3l�yk`¦o�i-g�]�]0_zi8]
]h_3`Ie7{3s ~ `Kc¦q-o:mzi8]h_3j&[ke�i�g�[fchg�{3[k]Kv7s$i+w ~ `�`.�}m�q�e3`Ke�]h[9i-y�[feu]h_3`de7{3s ~ `Kc1q-o©yf[ke3`Kj�[fe
]h_3`�g�[fcpgK{3[^]+v7i-e3tn_3`�e3gK`8v}]0_#`�t3[^¼ngK{3y^]�w@[fe
]0`�jp]1l�`Ke3`�c0i8]h[fq�e
gKi-e ~ `�`+i-jp[fykw�`Ke�bx[fj0i8l�`Kt��
��e�]h_3[fj,]0_3`�jh[kjKv�i�b�`Kc%w�t#`�]5i8[fyf`�t�]h_3`Kq�c%w�[kj2l-[kb�`�e�_3qF�V]0qIsuqxt3`KyxiIm3i8]0_}�"t3`Kyfi+w�o�i-{3yk]2[fe
]h`Kchsnj�q-o�i-ea`�¥7{3[kb8i-yk`Ke�]�jp]h{3g5����i8]�o�i-{3y^]D��j0�¦[fe�i@suqxt3[^�z`Kt�gK[kchg�{3[k]�t#`Kch[^b�`�taorchq-sX]0_3`
q�cp[fl�[kezi-y3g�[fcpgK{3[^]+����_#`Kch`�`.�}[fj%]¦jp`�b-`Kc0i8y'gKyfi-jhjp[k�zgKi8]0[kq�enjhg5_3`�su`�j¦orq�c
mzi8]h_}��t3`�y9i+w@o�i-{3y^]0j
t3q-s$i-[keRm�q�jh`�t ~ wab8i-cp[fq�{3j�ch`�jh`+i8chg5_3`�chjK��Z¬`�t3`�jhgKcp[ ~ `@i$sn`�]h_3q}t#q�yfq�l8w�orq�c��3e3t3[fe#l
i-e¬`K¥7{3[^b-i8yf`Ke�]4jp]h{3g5����i8]�o�i-{3y^]4orq-c4`Ki-g5_Tq8o&]0_3`�jh`u`.�}[fj%]0[fe#lag�y9i-jpjh[k�3g+i8]h[fq�e3jHì?ö-õ#v,ö�� í �
¸�jG]0_3`�jp]h{3g5����i8]�o�i8{3yk]�t#q�s$i8[fe�[kj�s�{3g5_ ~ `.]h]h`Kc�{3e3t#`Kchj%]0qxq}t
g�q�sum3i-ch`�t
]hq�]0_3`�t3`�y9i+w
o�i-{#yk],t3q�sui-[fe'v;]h_3[fj,�¦q�cp����[fyfy7m�q�jhjp[ ~ y^w m3chqFbx[ft#`&i�e#`��±t3[fcp`Kg.]0[fq-e�[ke�i-ezi8ykwx§K[ke3lIt3`�y9i+w
o�i-{#yk]0j�v)i-e3tas$i+w�q-»�`Kc�i-eR`.¼ngK[f`�e�]�]hq}q�y�orq-c�]h[fsn[fe3l
i-e3i-ykwxjh[kj�[fe�_3[fl�_�m�`Kcporq-chsui-e3gK`
g�[fchg�{3[k]hjK�
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ê2å��.þ�ä�æ.ßF��m3ch`�jh`�e7]hjn]h_3`�orq�cps�{3y9i;]0[fq-e�i-e3tVjpq�yf{}]0[fq-e3j�q-o�]0_#`�suq�e#q-]0q�e#`�jp]0i-[fcpg+i-jp`
g�{#]­�«´|�3Û��
m3chq ~ yf`Ks [keYi­���,�}���zqxq�cpm3y9i-e'�Y¸Iykl�q�ch[^]0_3snjKv�gKq-sum3yk`.�}[k]�w±i8ezi-ykwxjp`KjKv
i8e3ta`>�}m�`�ch[fsn`Ke�]0i-y:ch`�jh{3y^]0j�i-ch`�cp`Km�q�cp]h`Kt��
ê2å��.þ�ä�æ.ßù	�t3`�jhgKcp[ ~ `Kj¦]h_3`dm3cpq�m�q�jh`�tai8yfl�q�cp[k]h_3s�q�e�]hq�m�q-yfq�l�[kg+i-yzcpq�{#]h[fe3l�i-e3t�`.�}m�`Kc��
[ksu`�e�]5i-y�cp`Kjp{3yk]hjK�
ê2å��.þ�ä�æ.ß��|ch`�m�q-cp]0j4q�e�q�{3c �¦q-ch��q�e¬[fe�]0`�chjh`�g�]h[fq�e¬su[ke3[fsn[f§Ki8]0[kq�eam#chq ~ yk`Ks i-snq�e3l
jp`�b-`Kc0i8y2cp`Kg�]h[fyk[fe3`Ki-c��x]h`K[ke3`Kc�]0cp`K`�jK�
ê2å��.þ�ä�æ.ß���m3ch`�jh`Ke�]hju]0_#`�m#chq�m�q�jh`�t�l-`Kq�sn`�]hch[fg�i8m3m3chq�i-g5_±]hq�]0_3`�chsui-y�i-ezi8ykwxjh[kj@q-o
_#q-]�jhm�q-]0j�i-e3t�ch`�m�q-cp]0j&]h_3` jh[ks�{3y9i;]0[fq-e�ch`�jh{3y^]0jK�
ê2å��.þ�ä�æ.ßuú4]5i8yf�7jdi ~ q�{#]I]0_3`�t#[fyf`�susui
q-o
{3jh[ke3l�t3`�e3jh[^]�w|q�c�t3[fjpgKch`�mzi-e3g.w�[fe|i-e|`Kex�
jp`Ks ~ yf`�q-o�m�q-[fe�]0j�orq�c�suqxt3`Kyk[fe3lR_3q-]@jpm�q-]hjK� 4�`Kyk`�b8i-e�]@gKq-e3gK`�m#]0jui-e3t±i-ykl�q�ch[^]0_3snj
_3iFb-` ~ `K`�eRt3[kjhg�{3jhjp`KtR[ke�]0_3[kj�g5_zi-m#]h`KcK�
ê2å��.þ�ä�æ.ß��&cp`Km�q�cp]hj¦q�{3c��ze3t3[ke3l�j1q�e�i�e3`.� g�y9i-jpjh[^�zg+i8]h[fq�enq-o©mzi;]0_}�"t3`KyfiFw
o�i-{#yk]0j�[fe�i
g�[fcpgK{3[^]p��{#e3t3`Kc��"]h`Kjp]��«Û E����&[fe�]0`�chsnj�q-o2jp]0{#g5����i8]�o�i-{3yk]hjK�
¨2[fezi-ykykw-v�[fe¬ê2å��.þ�ä�æ.ß�&�vx�1`Ijp{3susui-cp[f§K`�]h_3`��1q�ch�
cp`Km�q�cp]h`Kt�[keu]0_#[fj
]0_3`�jh[fj¦i-e3tuq�m�`�e
t#[fjhg�{3jhjp[fq�e#j�q�e�jpq�su`�or{#]h{3ch` m3cpq ~ yk`Ksnj¦]0q ~ `�jp`�]p]0yf`�t��
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¸±���,�}�:�zqxq�chm3yfi-e�sui+w ~ `&`�e�b}[kj0i-l-`Kt
i-j�i�ch`Kg.]5i-e#l�{3y9i8c�t3[kjhjh`�g�]h[fq�e�q8oz]0_3` ~ q�{3e#t3[fe3l
cp`Kg�]0i-e3l�yk`���[k]0_�[fjpq-]0_#`�]0[kg�gK{#]�yf[ke3`Kj���£�i8g5_|gK`�yfy:q-o,]0_3` �zqxq�chm#y9i-e�gKq-e7]0i-[fe#j�i
gK[kchg�{3[k]
snq}t#{3yf`8�2�&�1q�g�{#]�yf[ke3`Kj�i8ch`�i-jpjh{3sn`Kt
]0q sn`K`�]�i;]� ��kÙp{3e3g.]0[kq�e3j�q�e3y^w��2¸Y�zq}q-chm3yfi-e�[fj
jhi-[ft�]hq ~ `&jpyf[fg�`+i ~ yf`&[^o)[k]�[kjGq ~ ]0i-[fe3`�t@ch`�gK{3cpjh[kb-`Ky^w ~ w@{3jh[ke3ld]0_#chq�{3l-_}��g�{#]0j�q�e#ykw�v�q8]0_}�
`�cp��[fjp`-vx[k]
[kj�e#q�e}��jpyf[kgK`+i ~ yf`8����_3`�e3q�e}�"jhyk[fgK`Ki ~ yk`&�zq}q-chm3yfi-e3j
{3jh{3i-yfy^w�m�q�jh`�suq-ch`�t3[k¼@�
g�{3yk]�w�]0q�]0_3`
i8{#]0q�sui8]h`Ktd]0qxq�ykj+ì Ø � í ��¨�ykq}q-chm3yfi-e3e3[ke3l¦[kj:i&�¦`�yfy^�"jp]h{3t3[f`�td]0q�m#[fg[ì ØD÷ óxv � ö í
i-e#tn[kj ~ `KgKq-su[ke3lIb�`�cpw
[ksum�q�cp]0i-e�]�[ke����,�}�,m3_�wxjh[fgKi-yzt3`�jh[fl-eui8j�gK[fcpgK{3[^]Gjp[f§K`�[kjGl�cpqD�&�
[ke3l4b-`Kc%w$chi-m3[ft#ykw
i-e#t$_3[k`Kc0i8chg5_3[kg+i-y)t3`�jh[fl-eu��[k]h_$��Æ ~ ykq}g5�7j¦[kj ~ `�[fe3l4��[ft3`�ykw
{3jp`Kt$]hq
cp`Kt3{3g�`�]h_3`�t3`Kjp[fl�engKq�snm3yk`.�}[k]�w}ì Ø*í ��¨�ykq}q-chm3yfi-e�ch`�m3ch`�jh`�e7]0i8]0[kq�e$_3i-j�i-yfjpq ~ `Kg�q�sn`�i8e
[kjhjh{#`�q-o�or{3e3t3i-su`�e�]5i-y,[fsnm�q-cp]5i8e3gK`4[fe|cp`Kg�`Ke�]�]0[ksu`�jcì Ø��#Ø v Ø ö#v�ô-õ í �d��_3`�ch`
i-cp`�]��1q
[ksum�q�cp]0i-e�]¦g5_3i-c0i-g.]0`�ch[fj%]0[kgKj&q-o,i8e�`�¼ngK[k`Ke�]&�zqxq�chm#y9i-e�cp`Km3cp`Kjp`Ke�]5i8]h[fq�eHî@]0_3`�e7{3s ~ `Kc
q-o�gKq-s ~ [fe3i8]0[kq�e3j�q-o'i4cp`Km3cp`Kjp`Ke�]5i8]h[fq�e$i-e3t
]0_3`�]h[fsn`&gKq�snm3yk`.�}[k]�w@q8o�]hc0i-e3j%orq�chsui8]h[fq�e
~ `�]��1`K`�eVi�ch`Km#ch`Kjp`Ke�]5i;]0[fq-e�i-e3t�[k]hj�gKq�cpch`�jhm�q�e3t3[ke3l��3q}q�cpm3y9i8e��@�"]4[fj�m�q�jhjp[ ~ yk`�]0_zi8]
]��1q�t3[fj%]0[fe#g�]�g�q�s ~ [kezi8]0[kq�e3j�q-o&i�cp`Km3cp`Kjp`Ke�]5i8]h[fq�e­sn`�]h_3q}t­i8g�]0{3i-yfy^wRg�q�chcp`Kjhm�q�e3t�]hq
]h_3`ajhi-sn`��3q}q�cpm3y9i8e��V��_3[fjn[fj@gKi-yfyk`KtV]0_#`acp`Kt3{3e#tzi-e3g.w�q8oIcp`Km3cp`Kjh`�e�]5i8]h[fq�e�v&i-e3t�i
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sn`�]h_3qxta_zi+bx[fe#luyk`Kjhj�cp`Kt3{3e#tzi-e3g.wa[kj�suq�cp`�t3`Kjp[fchi ~ yf`Hì?ó�ö}v Øe� ö í �1��_3`�ch`�i-ch`�b8i-cp[fq�{3j
g�q�s ~ [kezi8]hq�ch[fi-y2]h`Kg5_3e3[k¥7{3`Kj�v�ezi-sn`Ky^w|]���[fe ~ [kezi-cpwRjh`�¥x`�{3e3g�`-vGg�q�che3`�c�jp`K¥7{3`�e3gK`8vGjh`>�
¥7{3`�e3gK`�mzi-[fc�vz`�]hg-�¦]hqucp`Km3cp`Kjh`�e�]d�zqxq�chm3yfi-e�`�¼ngK[k`Ke�]0y^waì �-òxv�ò � v ØD÷�� v Ø�� õ}v Øe�
� v ØD÷}Ø�í �
´�`�]0_#q}t3j�i-cp`�i+b8i-[fyfi ~ yf`�orq�c$]h_3`�gKq-sumzi8g�]�`�e3gKqxt3[fe#lVq-o4e3q�e}�"jhyf[kgK`Ki ~ yf`��zqxq�chm#y9i-e3j
i8yfjhq�ì Ø���÷ v Ø ó#v
�8õ í ����e�]0`�l�c0i;]0[fe#ld]0_3`&b8i-cp[fq�{3j�jp]0`�m3j
yf[k�-`&mzi8cp]0[^]0[kq�e3[fe#l3v;�3q}q�cpm3y9i8e3e3[fe#l3v
i8e3t�m3yfi-gK`�su`�e7]1[fj�q�e3`�q-o�]h_3`Iyfi8]0`�jp]�]0cp`Ke3t3j1[feum3_�w}jp[fgKi-y�t#`Kjh[kl�e�i8e3t�[fj�m3chi-g�]h[fgK`�t$[ke
]h_3`4i-ezi-ykq�l@t3q�sui-[ke�i-yfjpq×ì ÷ v Øe� v)ô�ö í �

ñ}Ú¤ñ !;ë*õ}õ"�2ò ëOósè òÞó#�/÷ æ�÷ æ*õ�è æeèÞç ò�� õ"$ ë*Ý&%

Û¦q-e3jh[kt3`Kc�i
�d�,�}�¦�zqxq�chm#y9i-e(' [keR¨�[kl�{3cp` ÷ � Ø �«i��>vzgKq�e�]5i8[fe3[ke3lninjp`�]�q-oGcp`Kg.]5i-e3l-{3y9i-c
g�[fcpgK{3[^] ~ yfqxg5�xj*) + ,.-�/102-23406565�5�02-¾�877v�i-e3t i±jp`�]aq-o�e3`.]0j:9 + ,.;6/<02;<3606565�5�02;<=>77�
£
i-g5_ ~ yfqxg5��[fj�i8]h]0i-g5_3`�ta��[k]h_aor`.� e3`�]hj@�rjh_3qF��e|[ke ~ chi-g5�-`.]0j0����_3[fg5_|i-ch`4su`�s ~ `Kchj
[ke?9n��¸ é'æ.äI[fj�i�jh`.]�q-o�`�yf`�g�]0cp[fgKi-yfy^w�`�¥7{3[fm�q-]0`�e�]0[9i8y�]0`�chsn[fezi8yfj$]h_zi8]�i-cp`�]0q ~ `
[ke�]0`KcpgKq�e#e3`Kg.]0`Kt'�1£
i-g5_ ~ ykq}g5�@-���_zi8j1i�e3`.]0yk[fjp]A)¢�%��BC9��Gi8]p]5i-g5_3`�tn]hq [k]+�2¸¡jp]0i-[fcpg+i-jp`
g5_3i-e3e3`�y4[kj�i-e\`Ksnm#]�w�m�q�y^wxl�q�ezi-y�ch`�l�[fq�e¡q-eY]0_3`­jh[kyf[kgKq�e±�zq}q-c ~ q�{#e3t3`Kt ~ wY]��1q
snq�e3q8]0q�e3[kg+i-ykykwn[fe#gKch`Ki-jh[ke3lR��q�c�t3`�gKcp`+i-jp[fe3l7��jp]0i-[fcpg+i-jp` mzi8]0_#j�orq-chsn`Kt ~ w�g�q�e3e3`�g�]h`Kt
[kjhq-]h_3`�]h[fg4yf[ke3`�jp`Kl�sn`Ke�]hjIorchq�s q-e3`�g�q�che3`�cIq-o�]0_3`��3q}q�c�]0qu[k]hj�t3[fi-l�q�e3i-yfy^w�q�m3m�q�jp[k]0`
g�q�che#`Kc���jh`�`�¨�[kl�{3cp` ÷ � Ø �«i��p�.�1¨)q-c�jh[fsnm3yk[fgK[^]�w�v#inj%]5i-[kchg+i8jh`4g5_zi-e3e3`�y©g+i-e ~ `4suqxt3`�yf`Kt
~ w�i@j%]5i-[kchg+i8jh`dmzi;]0_�orchq�s ~ q8]h]0q-s
�"yf`�o�]1gKq-che3`�c�q-o©]0_3`d�zqxq�c¦]hq
[k]0j1]0q�m}�"ch[kl�_�]&gKq-che3`�c
]h_3chq-{3l�_$]h_3`�g5_3i-e3e3`�y���jp`K`I¨�[fl�{#ch` ÷ � Ø � ~ �p�.�G��_3[kj1m3i-cp]h[k]0[kq�e3j�]0_#`�jp`�]&q8o ~ yfqxg5�7j¦[ke"'
[ke�]0q$]��1q�mzi-c%]0j�v�ezi-sn`Ky^w��færã>ä«ÿ·ïFæ.ä2i-e3t�ß>ð^ñ;åxä�ÿ·ïFæ.ä2cp`Kjpm�`�g�]0[^b�`�ykw��I¸Xý@ð�é'á5àFï.ä�ï.ä-�-ð�ß0á#�;ïFæ
á5å��-ézé'æ��ED 8aí,êGFn[fj@i|j%]5i-[kchg+i8jh`�g5_zi8e3e3`Ky¦jh{3g5_¶]0_zi;]�]0_3`$ex{#s ~ `�c@q-o�t3[kjp]0[ke3g�]�e3`�]hj
i;]h]5i8g5_3`Kt�]0q@]0_3` ~ ykq}g5�7j�q�e ~ q-]0_�]0_3`��færã>ä�ÿ·ïFæ.ä:i-e3t�ß>ð^ñ;åxä«ÿ·ïFæ.ä�v3[kj�sn[fe#[fs�{3s��
Z¬`ng�q�e3jp[ft3`�c4]��1qRt3[kjp]h[fe3g.] g+i-jp`Kj�q8o1]h_3[fj m3cpq ~ yf`�sa�
��_3`
�zcpjp]�q�e3`
[fj�]0_#`aäIH¦à;ÿ

ä�æ.ß>ý@ð�é�����é'æ.ä7þ�ß0à�0*�fæ.ý@vF��_3`�ch`
`+i-g5_4e3`.]©[fj©i8]p]5i-g5_3`�t4]hq�`.�#i-g�]hykw�]��¦q�t3[k»�`Kcp`Ke�] ~ ykq}g5�7jKv
i8e3t¢]h_3`¬q ~ Ùp`Kg.]0[kb-`¬[kj�]0q±yfqxg+i8]h`­i?8aí,êG����_3`¬m#chq ~ yk`Ks [kj�orq�chs�{#y9i8]h`Kt\{3jh[ke3l�i
b8i-cp[9i8]h[fq�e¡q8o�]0_#`�sui;�7�"�3qD�&�"su[ke}��g�{#]�m3cpq ~ yk`Ks q�e¢i��¦`�[fl�_�]h`Kt t#[fl�chi-m3_�vIi-e3t i8e

j=j
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i-ykl�q�cp[k]0_#s q8o�]h[fsn`�gKq-sum3yk`.�}[k]�wKJ��MLONQP#��[fj@m3cpq�m�q�jh`�t�v���_#`Kch`RL\i-e#tSPVi-cp`�]0_3`
e7{3s ~ `Kc2q-o ~ ykq}g5�7jGi8e3t�]0_#`&e3`�]hj�cp`Kjhm�`Kg.]0[^b�`Ky^w���¤�`.�x]+v��1`&g�q�e3jh[kt3`Kc,]0_3`1suq-ch`¦l-`Ke3`�c0i-y
i-e#tYch`Ki-yf[kjp]0[kg�b�`�chjh[kq�eYq-oX8Rí,ê m3cpq ~ yk`Ks ��_3`�ch`|`Ki-g5_Ye3`.]�suiFw¶_3iFb-`|snq�ch`�]0_zi8e
]��1q$]0`�chsn[fezi8yfjK����_3`�j0i-yk[f`Ke�]�l�`Kq-su`.]0ch[kg�or`+i8]h{3ch`�jdq-oG]h_3[fj�m3chq ~ yf`Ks yk`+i-ta]0q�iue3qFb�`Ky
�1`K[kl�_�]0`Kt
t3[kl�c0i8m3_�jh{#g5_n]h_zi8]G]h_3`&sn[fe}�"gK{#]�q-o)]0_3`&l-c0i-m3_@l-[kb�`�jG]0_3`¦t3`Kjp[fch`�t
jp]5i8[fchgKi-jh`
]h_zi8]�sn[fe3[ksu[k§K`Kj�]0_3` e7{3s ~ `Kc�q-o �-ðfï.ä�ð�é'á.ä�e3`�]hj�g�chq�jpjh[ke3l
[k]+����_#`4sui;�7�"�3qD�&�"su[ke}��g�{#]
i-ykl�q�cp[k]0_#s ch{3e�q-eR]0_3[kj��1`K[kl�_�]0`Kt�t#[fl�chi-m3_�v�yf`Ki-t3j�]hq�i$jpq�yf{#]h[fq�eaq-o�ýc�d��ä«ð�ÿ�ä�æ.ß>ý@ð�é����
8aí,êaþ�ß0à�0*�fæ.ý¢[keTJ$�h�MLVU:P3�WNX I�2]h[fsn`-v-��_3`�ch`Y Y[kj
]h_3`�]0q-]0i-y3e7{3s ~ `Kc
q-o�]0`�chsn[fezi8yfj
i8]p]5i-g5_#`Kt�]0qui-yfy�]0_3` ~ ykq}g5�7j�q�e�]0_3`��zqxq�c��
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a staircase 
channel

T junction
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¨�[kl�{3cp` ÷ � Ø $��«i��
¸ jp]0i-[fcpg+i-jp`Rg5_zi8e3e3`KyI[fe¡i�yfiFw-q�{#]�i-e3t�� ~ �n¸ j%]5i-[kchg+i8jh`|[ke�]0_3`
g�q�chcp`Kjhm�q�e3t#[fe3l@�zqxq�chm#y9i-e

¸¡ch`�yf`.b-i8e7]�m3cpq ~ yk`Ks�[fjG]0q t3[^bx[ft3`¦]h_3`��zqxq�cG[fe�]hq ]��1q4mzi-cp]h[k]h[fq�e3j2q-o'i-yfsnq�jp]�`K¥7{zi-y
i-cp`+i#vGi-e3t�jp[fs�{3y^]5i-e#`Kq�{3jpykw�sn[fe#[fsn[f§K[ke3l�]0_#`$e7{3s ~ `Kc�q-o�gKcpq�jhjp[fe3l|e#`�]0j}ìµö�ò í �a��_3[fj
yk`+i-t3j�]0quiue#`�� sn[^�}`Ktaq�m#]h[fsn[f§+i;]0[fq-e�m3chq ~ yf`�savzgKi-yfyk`Kt¼0���� �-é'á5æ#�uý@ð�é'á5àFï.ä�ï.ä-�-ð�ß0á#�;ïFæ
þ��-ß>ä�ð�ä«ð·à;ézð�éxñ-v)��_3`Kcp`�]0_3`�q ~ Ùp`�g�]0[^b�`�or{#e3g�]h[fq�e|[kjdi$g�q�e�b�`>��gKq-s ~ [fe3i8]0[kq�eaq8o�]0_3`�t3[ko9�
or`�ch`Ke#gK`$[ke�]h_3`ui-ch`Ki�q-o1]��¦qRmzi-cp]h[k]h[fq�e3j�v©i-e3t�]0_3`ne7{3s ~ `Kc4q-o&g�chq�jpjh[fe#lRe3`.]0jK��Ú1{#]+v
j%]5i-[kchg+i8jh`�mzi-cp]h[k]h[fq�e3[ke3l|]0_3i8]$sn[fe#[fsn[f§K`�j�]0_#`Ri-cp`+i�t3[k»�`Kcp`Ke3g�`R[fjn¤�ÆG�"_zi-cptY`�b-`KeY[^o
sn[fe3[ksu[k§+i8]h[fq�e¬q-oI]h_3`�ex{#s ~ `�cuq8ode3`.]0jngKchq-jhjh[ke3l¬]h_3`�gK{#]u[fj
e3q8]$g�q�e3jh[kt3`Kcp`Kt ìµö�ò í �
"�`Ke3g�`-vz]0_3`4sn[^�}`Kt�q�m#]h[fsn[f§Ki8]0[kq�e$m3cpq ~ yk`Ks j%]5i8]h`Ktai ~ qFb-`-v)[fj�i-ykjhq
gKq-sum3{}]5i8]h[fq�ezi8yfykw
_zi8cht��¢¸Ie¡`�¼ng�[f`Ke�]�_#`K{3cp[fjp]h[fg�orq�cn]h_3[fjum3chq ~ yf`�s [kj$t3`.b�`�yfq�m�`Kt ~ i8jh`Kt¡q-e\i-g�wxgKyk[fg
l�chi-m3_
jh`Ki-chg5_n��[k]h_u{3e#ch`Kj%]0cp[fg�]h`Ktn`Kt3l-`�g�q�jp]�ì � ò í �
´a{3y^]0[^�&i+w�m3i-cp]h[k]0[kq�e3[ke3lI��[k]h_ni-ch`Ki

jdk
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i8e3t|m3[ke|gKq�e#jp]0chi-[fe�]hjI{3jp[fe3l�sui;�7�"�3qD� su[ke}��g�{#]Im3i-c0i-t#[fl�s _3i-j�i-ykjhq ~ `K`�e|ch`�m�q-cp]0`�t
ì¥�-ô í ��¸Ie3q8]0_3`�c�[fsnm�q�cp]0i-e�] q�m#]0[ksu[k§+i8]h[fq�e�m#chq ~ yk`Ks [kj4]hqa�ze3t�iajp]0i-[fcpg+i-jp`ug5_3i-e3e3`�y
��_#[fg5_�su[ke3[fsn[f§�`Kj�]h_3`
t3[k»�`Kcp`Ke3g�`
[fe|]0_#`ne7{3s ~ `�c4q8o ~ ykq}g5�7j�[ke­]h_3`�]��1qRmzi-c%]0[^]0[fq-e��
��_#[fj�g+i-e ~ `4jpq�ykb-`Kt�[fe�J��ML:�1]h[fsn`�ì � ô í �

ñ}Ú�ô Z õc÷ æ1[XóK÷ æ*õ�è ö
õ"� ÷/ÜÞÝ \ ]_^ ò��+õ"$ ë*Ý`%

��_ba¢8Rí,ê�m#chq ~ ycaKs [kj2bda�cpw�mGa�cp]h[feea�e7]2]0q�]0_ea&cfaKmga+i8]haKc2m3y9i-giaKs"aKe�]G[kjhjp{eaKjkjrchaK¥7{ea�e�]0ykw
g�q�ebjrcpq�e�]laKt
[ke�[fe�]haKchg�q�e3eea�g�]%��g�a�e�]0ch[kg&�zqxq�chm3yfi-e3e3[ke3l�{3jha�tmjrq-c�teaiaKm}�"jh{ ~ sn[fg�chq�e����,�}�
m#_7wxjp[fg+i8y:teaKjp[fl�e ì ÷ ó#v ÷ ô}v Ø���÷ v Ø�Øe� v Øe� ô í ���"]�[fj�i8yfjhq@cfaKyca�b8i-e�]&]0q@]h_eadl�ykq ~ i-y�chq�{#]h[fe3l
m#chq ~ ycaKsþì Ø�Ø��Qí �
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Repeater for net  a

Move the two
partitions away
along the staircase

Feasible region for
placement of repeater
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for net  b
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¿`~ea�]l��]h_ea`�����7]h{��À~eaiÁ�Âf�6���c{��e}@��j�Ã&ÄkÅ�Æ�]lai�5_e�e�d�c�d}d{ca�Â�Ç�{���]lai�h�i�d�e�eai��]lÂ��b���6�È�XÁe�d�"{ÊÉ
�	�>�7]Y�f�d��aE{��(Áea.]lai�h�"{��e{c�e}#Âf�8Â%]la��Ë�Gai�fjM�d�f�Ì���b��a�Ç��G�4Í¾a��iÇ	�ha��c{���Îb{���{^]��dÇÀ���bÁ(���dÂ%]XÏÐ�dÑ�Ò��
Æ"]�_	��ÂYÎga�ai�:�dÎeÂfa���Óda�Áa]0_	�8]Y�fa��ga6�8]ha��VÎe���8�2ÔÌ{c�eÂhai�p]h{��d�R{�ÂY�d�baÕ�>j2]h_eaX�"�dÂ%]YaiÖGa���]h{cÓ�a
�"a�]h_e��ÁbÂ
]h���d�#]l{c�T{c×�a¬Âf{�}d�e���eÁeai���6��ÏØ��ÙbÇ8��Ú8Ç	Û4ÜÝ�.ÒÞ�àß�~eÁe{c��{c�d~eÂA{��bÂha��%]l{c�d�m��já�fa��ga6�8]ha��fÂ
�fa�Áe~e�ia�ÂG]h_ea¬Áeai���6�XjM�f�d�ãâÀ~	��Áe�h�8]l{c�1]l�&�c{��ea�����{���]ha��f�TÂ��>j	ÍY{��ha¾��ai�e}-]0_(ÏØädÜ.Ò��|åEÂh~e�����Ê�dÇ
�"�dÂp]V{c�7]ha��f���d�e�ba���]EÂf�8��]0_ba�Âh{cÂ�]ha��5_e�e{câÀ~ea�Âæ���ha�ÁeaiÂh{�}��ea�Á�jM�d�Y�G�dÂ%]fÉ��e�����ia��"a���]V{���]lai��É
�i�d�e�eai��]"�d�#]h{��"{�×6�;]l{����W�_çæÓdai�"Ñ�ÜdÜdèé�hai�Ga��8]lai�hÂ��T�4�êÎga(�ea�aiÁea�ÁO{��ë�ìÂf{��e}d�caÈ�5_e{c�
jM�d��]0_ea"Ñ�Ü(�e�Ð]lai�5_e�e�d�c�d}��ëÏØ��í�Ò��XÆ��eÂhai�p]l{c�d�_��j��Ì�>�À�:�hai�Ga��8]lai�hÂ��Ì�6�*Âh{c}d�e{cîe�6����]l�Ê�
�5_	�>�e}dad]0_baæï	�8�d�h�e�����(���bÁ(�e�����ia��"a���]¬�>j|�XÁea�Âf{�}d�ÈÍ�_e{c�5_R{�Â¾jM��~e�eÁ�]l��Îga`�d�}]l{��@~e�
{c��]h_ea�ï	�����h�e�����e�e{c�e}�Âp]l��}da���ð�_e{cÂV�ca6��ÁbÂ�]h�n]h_eaÕ�e�h�dÎb��a��ñ��j�Ába�Âh{c}d�e{c�e}"���*a1ò"��{�ai��]
�f�d~#]2�>Îe{��c{k]��ÝÉ�Áe�f{cÓ�a��_�hai�Ga��8]lai�#Îe���8�2Ô��e������ai�Tai�7]@�Ta.]0_e�8ÁW�*Å�{c�e��aT�ha��ga6�;]la��fÂXjM�d�4]0_ea
Âf{�}d�	�>���ea�]hÂæ���fa�]l�ÌÎga��e���>��a�Á��d��]0_eaÕÂh{c��{��i�d�(���6��a���Ç��d�baX�eaia�ÁeÂ�]l�T{�Áeai��]l{cj¨�u]0_eaÕ~e��É
�8���i~e�e{�aiÁ:�fa�}d{c�d�eÂV�d�a]h_ea@Âf{���{c���d�R���4��a��i�V�ó�hai��ai�7]`�Ta.]0_e�8Á:��j|�hai�Ga��8]lai�æ�e������ai�Tai�7]
~eÂfa�Â(�"�d�e�-]h�d�ea��	�8]h_eÂ_ÏôÛdÛ4Ü>ÒEÂh{c�T{c������]h�õ�T���e�-]l���ea:Â%]2��{c�h�6�>Âha�Âi�óö*{��b{��"{�×�{c�e}�]0_ea
�i�d�e}daiÂp]l{c�d�({��È�#�T�d�b�-]l�d�ba`Âp]l��{��f�6��Âfa`�5_	���e�ba���Çe���eÁ�_eai�e��a�]0_baX÷:økù��e�f�dÎe�ca���Ç#_	��Â
]h_ea��G�-]ha���]l{����']h�"Â%]l�f�d�e}d�Ê�È{���ï	~ea��b��a ]0_ea��hai�Ga��8]lai�Y�e�����ia��"a���]YÂp]h�l�8]ha�}����

Æ��±z|{c}d~e�faì���ú�_Í¾aìÂp_e�4Í°_b��Í ]h_eaì�"�d�e�-]h�d�ea�Âp]l��{��f�6��Âfa�jM�h���Ta1Í»���hÔë�6����_ea��c�
{c�û�hai�Ga��8]lai�Ì{��bÂha��%]l{c�d��]0_b�h�d~e}-_±�¬]��8�e{������Va1�b���"�e��a>�üð�_eaì�#~b�k]l{ýÉ"]ha��h�"{��e���»�ea.]Rþ
{c�êz�{�}d~e�faT�����bÿÞ���I_	�>Â4]ha��h�"{��e����Â`���êai{k]0_ba���Âh{cÁeam��j��R�T���e�-]l���ea�Âp]l��{��f�6��ÂfaT�fa�}d{c�d�WÇ
���bÁT{^]à���h��ÂhÂhaiÂ1]h_eaYÂp]2�>{��h����ÂhaY�d�b�c�#���e��a>�A�?�fa��ga6�8]ha��
_	��Â
]l��ÎgaY{��eÂfa��p]ha�Á"ÍY{k]0_b{��@]0_ea
Â%]2��{c�h�6�>Âha»�fa�}d{c�d�XÍ�_ba��ea1Óda���]h_ea¾ÍY{c�ha»�i�h�dÂfÂh{c�e}I]0_ba»�5_	���b�ea��ea<����a�aiÁeÂG]0_ba¬�Gai�h�"{�ÂfÂh{�Îb��a
]h_e�haiÂh_e�d�cÁW���E�-]ha�]0_e�8]I]h_ea@�fa��ga6�8]ha��æ{cÂæ{c�eÂhai�p]laiÁì{���]0_eaXÁeaiÓ8{c��a#���4��a��iÇgÍ�_eai�ha���Âd]0_ea
ÍY{c�ha@�e��ÂhÂf{��e}n]0_e�f�d~e}�_R]h_ea@�fa��ga6�8]ha��E{�Âæ{c�a]h_ea@�"a�]l�������6�dai���Ez�~b�p]0_ba���ÇgjM�d�E���Ý�*�ba�]6Ç
]h_ea��faÕ{cÂV��jMa���Âh{cÎe��a&�fa�}d{c�d�ÈjM�d�Y�hai�Ga��8]lai�Y�e�����ia��"a���]V��ÂY{��bÁe{����8]laiÁ�{c��z|{�}d~b�ha����ú�eÿMÎ��1�
Æ"]A�T�6�@Îga¬�eai��aiÂhÂl�>�f�@]l�&�b�����ia¬�T���ha1]h_	�����d�ba��ha��ga6�;]la��iÇÝa�{^]0_eai�|jM�d�2]h_ea�Âl�>�Ta¬�ba�]A�d�
jM�d�»Áe{cÖGa��fa���]��ea.]lÂ�ÇeÍY{^]0_e{c�$]0_ba`Âl���"a`Â%]2��{c�h�6�>Âha&�hai}d{����ÈÁea��ga��bÁe{��e}m~e�g�d��]h_ea&��ai�e}-]0_
��jx]0_baA�ea�]4ÿIÂ��<�|Æ�jx]0_eaAÍY{cÁ#]0_�ÿMÂ��á��jb��Âp]l��{��f�6��ÂfaA�ha�}�{��d�&{cÂ��e�-]�Âh~�òT�i{�ai�7]»ÿIz|{�}d~b�haà���ú�eÿM�����
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�>Öáai��]h_e{�ÂV��ÁbÓ>����]l��}daÕ��Â�]0_eai�haÕÁe��aiÂE�b�-]Va1��{�Â%]`���Ý�R�1���i��{c�ÕÁba��ga��eÁeai�e�i�:���"�d�e}@]0_ba
�5_e���e�eai��Â&{��a]0_eai{��V�h�d~#]h{��e}Ì�d�hÁeai��Ï
	���Ç�ÛdÛ4Ù.Ò¾��
Eai�e��a@�h{��8É�~e���>�eÁ��ha<É��h��~#]laX{�Âæ�baiÓdai�
�fa�âÀ~e{c�ha�Á_Áe~b�h{��b}(�G�dÂ%]fÉ��d�hÁeai��]h�l�6Ódai�hÂl�>�A��j�]0_ea�Â%]2��{c�h����Âha�]h�haia�Ç�aiÓ�a��_{cj��È�e���p]h{���~b�����
�5_e���e�eai�k�ba�a�ÁbÂ�]l�mÎga�Âp]l�fa�]h�5_ea�Á*{��R�d�hÁba���]l�"���i���d�"�T�8Á	�8]ha`�"�d�ha&�fa��ga6�8]ha��hÂi�

ª¬«�­Y«�ª ���`³àº&º`°k¶����»¶
¼¾½`³à¶Ìµ	¼��E´���º��

ð�_ba4_b{�a��h���h�5_Ý�Ì{��ÝÓd�d�ÊÓdaiÁ({���]0_ba�öìÅ��C�e�h�dÎb��a�� {�Â¾~eÂha1jM~e�ájM�d�»Âh�d�ÊÓ�{c�e}#Îg�-]0_(�5_e���e�eai�
�>�eÁ±}d����Î	���Y�h�d~}]l{��b}e� � ï	�����h�e�����S{cÂTÂf��{��ia6��Îb��a�{cj&{^]È{�ÂT�dÎ#]l��{��eaiÁS�fa���~b�hÂh{ÊÓdai�c�ûÎÝ�
~bÂh{��b}T]0_e�f�d~e}�_8É���~}]lÂÈ�d�b�c�d��
E{ca��h���h�5_e{c�6���Y�	�>�p]l{^]l{c�d�e{��b} ÎÝ�±]0_ea*��~#]Ì��{c�ea�ÂT�Ì�6�ëÎga
~bÂha�Áu]l��jI����{c��{k]l�8]la¾}d����Î	���e�f�d~#]l{c�e}e���E�d�bÂh��{c��a���Îe{��c{k]��X��jáïe���d�f�e���>�eÂA��a���Á@]l�Õ{��bjMa���Âh{cÎe��a
�5_e���e�eai�»�h��~#]l{c�e}*���hÁeai�ÈÏôÛdÛ4äbÇàÛdÛ6Ù.ÒÞ�(ð�_eaÌ�e�f�dÎe�ca�� ��j�{c�bjMa6�>Âh{�Îb��a��h��~#]l{c�e}*���hÁeai�X{c�
��}dai�ea��h���»ï	�8�d�f�e�����K�Ì�6�õÎga(����~e��]la��fa�ÁOÎÝ� a�{^]0_eai�#�4Óda��fa�Â%]l{��T�8]h{��e}|]h_eaÈÍY{�Á#]h_ë��j
�ia��%]2��{c�Õ�5_e���e�eai��Â�Ç>�d�������T�e�ca�]h{��e}¦]h_eaà�h�d~}]l{��b}V{c�&�#~e�^]l{��b��a|{^]lai�l�8]h{��d�eÂi��Æ��4]h_ea�jM�d�h�"a��
����Âha>Ç}]h_eaVÍ»��Â%]la�ÁÈ���ha��Õ{c�n]h_eaE�5_b{��"�Ì�6�m{��b���ha���Âha�_eai�e��aæ�Õ�"{��e{c�Ì�>��Âfa�]¬�>jW�5_	���b�ea��cÂ
�ba�a�ÁbÂ�]l��ÎgaÌ�5_e�dÂfa�� jM�d�ÕÍY{�Áeai�e{��e}bÇ|Í�_ea��fa6��Â�]h_eaÈ���8]h]ha��X���e�e�f�Ý���5_ �haiâÀ~e{��fa�Â#�"�d�ha
���àå ]l{c�Ta>�

Æ�jk�d��]0_ba&�-]0_eai��_	���eÁ�]h_ea&�h��~#]l{c�e}#�hai}d{����({�Â»}�a��eai�l���c{�×�aiÁ�]l�m�#�"�d�e�-]h�d�ea`Â%]2��{c��É
����Âha>Ç-]0_ba»�h��~#]l{c�e}E���hÁeai��{cÂ|���ÊÍ¬�6�8Â����i�8���c{��>Çd���eÁX�6���XÎGa¾a6��Âf{��Ê�&�dÎ#]l��{��eaiÁ@ÎÝ�Õ{�Áeai��]l{cj¨�ÝÉ
{c�e}VÂp]2�>{��h����Âhaà�5_	�>�e�ea��cÂ2_b{�a��h���h�5_b{��6�>���c��ÏýÛ�Û4Ù.ÒÞ�|�ë�"�d�e�-]h�d�eaA�5_	���b�ea�������Âf�Y}d~	���h����]la�aiÂ
��jMa6��Âf{�Îe�caY�h�d~#]h{��e}Õ�d�fÁea��»���eÁÌ�����ÌÎgaYÍY{�Áeai�ea�ÁÈa���Âh{c�c��Í�_eai�ha���Â¾jM�d�¾���e����É��"�d�e�-]h�d�ea
�5_e���e�eai��ÇWÂ%]l�ha.]l�5_e{c�e}È�f�d~#]l{c�e}Ì�fa�}d{c�d�eÂæ�����d�b}u]0_baX�ÝÉ
�.��{cÂæ�d�Y�8É��.��{�ÂEÎÀ�*Âh{c�T�b�c�(�"�4ÓÀÉ
{c�e}R]h_ea$]�Í¾���	���p]hÂ��6Í¬�6�K�Ì�6� �e�-]m�>�cÍ»�4�8Â�_ba����á�ìÆ��ë��ÁeÁe{^]l{c�d�WÇ2]h_e{�ÂX�Ì�6� �haiâÀ~e{��fa
�f{���É�~e��É����eÁ�É��ha��f�d~#]ha��Að�_À~eÂ�]h_ea�Âh�d�c~#]l{c�d�(��j,]0_eaXöìÅ�� �e�h��Îe��ai� ��ÖGa��hÂV�#Ódai�f��}d�8��Á
Âf�d��~}]l{�����]l�m�5_	���e�ba����h��~#]l{c�e}e�! �ò"��{ca���]E����}d���h{k]h_e�"Â�jM�d���f�d~#]h{��e}�]h_e�h��~e}�_RÂp]l��{��f�6��Âfa
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Âfa�]à��j�{cÂh�-]h_ea�]h{��»��ÎeÂp]l�����ca�Â�������ÎGa�Âf�d�cÓ�a�Á�{c�('Èÿ*),+-�,]h{��"a`ÏôÛ4ÜdÜ.Ò�Ç�Í�_ba��ha/.�{cÂ2]0_ba��8~b�mÉ
Îga�����jáÓ�a��%]l{��ia�Â¾��j����c�3]0_eaV�dÎeÂ%]2���i��aiÂ¾�e������aiÁT���u]0_baVï	�8�d�f�e�����á�|ð�_e{cÂ������ÌÎgaE���e�e�c{�a�Á
]h�ÈÂh~e�i��aiÂhÂfjM~b���f�d~#]h{��e}T��jà�Ì���b{c�#~e�é�À~e�#Îga��`�>jà�ea�]hÂ��0�Eaia�Áe�ca�ÂhÂd]h�ÈÂl�6�a]0_	�8]EÍY{k]h_
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���bÁ�]0_eai�
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�i�h�dÂfÂh{��b}
]h_ea&Âp]l��{��f�6��Âfa�Â�Í�_e{c�5_*�>�e�Ga����Y�8]&]h_ead]l�����>j,]h_ea _e{�ai�l���f�5_Ý�dÇ	���fa&�h�d~}]la�Á��8]
]h_eama��eÁWÇk���bÁ¬_eai�e��a"Âh_b�d~e��Á­_	�6Ó�aT�ca�ÂhÂ��i�d�e}daiÂp]l{c�d�_{���]0_ba"�i�d�h�fa�Âf�G�d�bÁe{��e}R�g�d�p]h{��d�
��j¦]0_ea"�Ta.]2���à���4��a��i�(ð�_eaÌ�ea.]lÂX{��KÂf�Ì�>����ai�&�	���%]l{k]h{��d�bÂ`Í�_e{��5_õ�i�h�dÂfÂ�]h_eaTÂ%]2��{c�h����ÂhaiÂ
]h��Í»���fÁeÂ�]0_eaÌÎG�-]p]l�d� ��j�]0_ba�_e{�ai�l���f�5_Ý�dÇà�ea�aiÁë�d�e�c� �c�������¾�f�d~#]h{��e}��>�eÁë���haÌa6��Âf{�a��
]h�T�f�d~#]la>�»ð�_eai�ha1jM�d�ha>Ç�]h_ea�_b{�a��h���h�5_Ý�R��j2]0_ea@öìÅ��?�e�h�dÎb��a��Ë{�Áeai�7]h{cî	aiÂæ�>�*�d�fÁea��YjM�d�
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eêa¬Áea1î	�eaY�æÁe{c�hai��]laiÁ�}d�l�>�3_�ÿIÁe{c}d�l�>�3_��gfih ÿkj!l�mT�<Ç�Í�_eai�ha&]0_ba¬Âha.]A��j	Ódai�p]h{���aiÂnjoh
prq�s l q + l`t`t`t>l qru;v ���d�f�ha�Âf�G���eÁR]l�n]0_eaXÂha.]æ��j�Îe���8�2ÔÀÂæ{��Wwxh pzy^s l y + l^t`t`t^l y�u#v �e�fa�Âfa���]
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���fa`�e�fa�Âhai��]æ�;]&]0_ead]h�d��É���aij�]¬���eÁ(Îg�-]h]h�d��É��h{c}�_�]»�i�d�h�ba��hÂ��>j,]h_eaæï	�8�d�i�c�»a�]�Í¾a�ai��]�Í¾�
�e�8ÁeaiÂ qr� �>�eÁ q�� ]0_eai�haX{�ÂV�"Áb{��hai��]ha�ÁìaiÁe}da�� ��� {cj2]0_eaÕ���d�f�haiÂh�g�d�eÁe{c�e}ÌÎe�c���2ÔÀÂ yF� ���bÁ
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ðk�:�e�f��Ó�a$]0_baTÂfa������eÁõ�	���%]6Ç���a�]Õ~eÂ@��ÂhÂf~e�"a"jM�d�Õ�����7]h�l��Áb{���]h{��d��]h_	�8]@�*�e�8Áea q�à
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{^]lÂ¾Áe{��fa���]h{��d�T{��¼¾�É��f~e�e��]h{��d�bÂ»�d�e�Ê�dÇ����eÁÈ�����(Îgaæa1���e�fa�ÂfÂha�Á*��Â��X���d�e���8]lai�	�8]h{��d�È�>jk�
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�e�8]0_£è s ÿMÂhaiamz|{�}d~b�ham���ë	�ÿI�����<�Xð�_eamÎe�c���2ÔÀÂ y^s ���eÁ y é@�>�ha�{��|]h_ea��h{c}�_�]&Âh{cÁea#��j�è s
Í�_ba��ha���Â y + {�Â�{���{^]lÂ���a1j�]�Âh{cÁea����»��a����h�Ê�/è s �����Õ�eaiÓ�a��|Îga����	���p]k��jb���T���e�-]l���ean|^}�É���~}]
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�X�T�d�b�-]l�d�ba�|^}�É��i~#]�Îga�����~eÂhaæ��j:]0_eaEa�Áe}�a`ÎGa.]�Í»aia��R�e�8Áea�Â»���d�f�ha�Âf�G���eÁe{��b}�]l�@Îe���8�2ÔÀÂ
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Ù Ú�Û²ÜÞÝ`ßVà á<âäã á"âäã å5æ�ç æ�èuÝOé ê�é?à ë�â�Û²à Ù Ú�Û²ÜÞÝOßVà á"âäã á<âäã åsæ�ç æ�èVÝ`é ê�éOà ë5â�Û²àá ìuç í­Û èuéOà·Û î·æäà·ï â Ý`ß­à á ìuç í1Û èué?à�Û î·æäà�ï â Ý`ßVàð � ñ�ñ ò ð �`óäñ�� ô ðVõ ö ñ�ò ðVõ � � ñ�ñ ò ð �`óäñ�� ô ðVõ ÷ ôäø� ñ�� ÷äö �`óäñV� � ðVõ ö�÷ ô � ñ�� ÷äö �`óäñV� � ðVõ ÷ ò�øñ ñV� ÷äö �`óäñ ð ÷ ðVõ ö ��� ñ ñV� ÷äö �`óäñ ð ÷ ðVõ ÷ ñ�øù ñ ð ÷ ø �`ó�� ö ô ðVõ ö ñ ù ù ñ ð ÷ ø �`ó�� ö ô ðVõ ÷ ô ùô � ö ÷ ù �`ó��äò ò ðVõ ò ö � ô � ö ÷ ù �`ó��äò ò ðVõ ÷ �­�ø �äò ÷ � �`ó�� ÷ ô ðVõ ö ñV� ø �äò ÷ � �`ó�� ÷ ô ðVõ ÷ ô��÷ � ÷ ÷ � �`ó��äø �`� ðVõ ò�ñV� ÷ � ÷ ÷ � ø�ó��­� �Oñ ðVõ ÷ ���ò �äø ø�ô �`ó���ô ÷ ðVõ ò ö � ò æ ø �`� ñ�óäñ ÷ ðVõ ôäñ�ñö ��ô ø ù �`ó�� ù ù ðVõ ö ñ�ò ò ì �­� ôäò �`ó�� ð ÷ ðVõ ÷ �Oñ� ð � ù ø ù �`ó��äñ ô ðVõ ö ��� ö � ð ô�ô �`ó­� ö ø ðVõ ÷ �äñ��� �äñ øV� �`ó���� ÷ ðVõ ò�ò�ô � ð � ö ô ù �`ó­�Oò ÷ ðVõ ÷äð�÷�`� ��� ø ð �`ó��­� ÷ ðVõ ò�ò�ñ ��� �Oò ô­� ��ó­�Oø ÷ ðVõ ÷ �`ô�Oñ �­� ô ÷ �`ó�� ð ò ðVõ ò�ø ð �`� �Oø ù ÷ �`ó­�`ô ò ðVõ ø ÷�÷� ù � ð ô�ô �`ó­� ö ÷ ðVõ ò ÷ ñ �Oñ �`ô ù�ù �`ó­� ù ø ðVõ ÷äð ô�`ô � ö ô�� �`ó­�Oò ø ðVõ ò�ò�ô � ù � ù ù ð ñ�ó­��� ÷ ðVõ ÷ �`ô�Oø �Oò ô­� �`ó­� ÷ ò ðVõ ò ù ñ �`ô ��� ñ ù ñ�óäò ø ðVõ ÷ ñ ù� ÷ � ÷ ù ò ��ó­�`ô ÷ ðVõ ò�ô ù �Oø ò ñ�� �`ó ÷ ô ðVõ ÷äð ù�Oò �`ô ù�ù ��ó­�Oñ ø ðVõ ò�ø ù � ÷ ÷ ñV� ñ�ó ù ø ðVõ ÷äö ô� ö �Oñ ñ�ò �`ó­�`� ø ðVõ ò ù � �Oò ù ��ô �`óäñ �Oø ðVõ ñ�ô�ô� ð �`� ñ ù �`ó­��� ñ ðVõ ö �`��­� ��� ñ ù ��ó ö ô ðVõ ò�ôäñ��� ö ñ�ñ �`óäò ô ðVõ ò ù ò�äñ ò ñ�� �`ó ÷ ô ðVõ ò ù�ù� ù ÷ ñV� �`óäø �Oø ðVõ ù ò ù��ô ø �`ô ��ó ù ñ ðVõ ò ð�ð�äø ù � ð ��ó�� ÷ ðVõ ñ ð�ððVõ ù � ñ�ñ ò ð ö ó�� ù �­� ðVõ ô ö ñ ðVõ ø � ñ�ñ ò ð �Oñ�ó�� ð ñ ÷ ðVõ ø ð ô� æ � ù øV� ���`ó­�Oñ �­� ðVõ ÷ ñ�� � æ �Oñ �Oò ô�óäò �`� ðVõ ô ð òñ æ ��� �Oø ��ó ö ù ðVõ ôäñ ö � ì � ð ù ø ò�ó­�`� �Oò ðVõ ø ù ññ ì �Oñ ñ�ô ñ�ó­� ð ø ðVõ øV� ÷ ñ æ ò �`� ù ó ù ö ðVõ ÷äð�ðù æ ö �Oø ù ó�ô ò ðVõ ø�� ð ñ ì �`� � ù ô�ó ÷ ò ðVõ ø ö ôù ì � ð ñ�ñ ñ�ó ÷ ö ðVõ ø ð ò ù æ ù ù ��ó�� ù ðVõ ø ð�ðô ù ò ��ó�� ò ðVõ ù ð�ð ù ì ô � ð ��óäñ �Oò ðVõ ù�ù ððVõ ò � ñ�ñ ò ð �Oñ�ó�� ð ñ ÷ ðVõ ø��äò � � ñ�ñ ò ð �Oñ�ó�� ð ñ ÷ ðVõ ø�ô ð� æ �Oñ �Oò ô�óäò �`� ðVõ ôäø ÷ � æ �Oñ �Oò ô�óäò �`� ðVõ ø���ô� ì � ð ù ø ò�ó­�`� �Oò ðVõ ø�ô�ô � ì � ð ù ø ò�ó­�`� �Oò ðVõ ø�ø ÷ñ æ ò �`� ù ó ù ö ðVõ ò�ô ð ñ æ ò �`� ù ó ù ö � õ ð�ð�ðñ ì �`� � ù ô�ó ÷ ò ðVõ ÷äð ô ñ ì �`� � ù ô�ó ÷ ò ðVõ ÷ � ùù æ ù ù ��ó�� ù ðVõ ò ð�ð ù æ ù ù ��ó�� ù � õ ð�ð�ðù ì ô � ð ��óäñ �Oò ðVõ ô�ôäñ ù ì ô � ð ��óäñ �Oò ðVõ ø�ø ÷
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Ù Ý`ß­à á á ê�ßuÚ ú�î·é`æ ê�é?à ë�â�Ûºà Ù ÝOßVà á á ê�ßuÚ ú�î·éOæ ê�éOà ë5â�Û²àá ìuç í1Û èVéOà�Û î²æäà�ï â î·æäà�ï â ÝOßVà á ìuç í­Û èuéOà·Û î·æäà�ï â î·æäà�ï â Ý`ßVàð � ñ�ñ ò ð �`óäñ�� ðVõ ð ��� ô ðVõ ö ñ�ò ðVõ � � ñ�ñ ò ð �`óäñ�� ðVõ ð ��� ô ðVõ ÷ ô ù� ñ�� ÷äö �`óäñV� ðVõ ð ��� � ðVõ ö�÷ ô � ñ�� ÷äö �`óäñV� ðVõ ð ��� � ðVõ ÷ ò��ñ ñV� ÷äö �`óäñ ð ðVõ ð�ð ô ÷ ðVõ ö ��� ñ ñV� ÷äö �`óäñ ð ðVõ ð�ð ô ÷ ðVõ ÷ ñ ðù ñ ð ÷ ø �`ó�� ö ðVõ ð�÷�÷ ô ðVõ ö ñ ù ù ñ ð ÷ ø �`ó�� ö ðVõ ð�÷�÷ ô ðVõ ÷ ø�ñô � ö ÷ ù �`ó��äò ðVõ ð ñ�ô ò ðVõ ò ö � ô � ö ÷ ù �`ó��äò ðVõ ð ñ�ô ò ðVõ ÷ �­�ø �äò ÷ � �`ó�� ÷ ðVõ ð �`ô ô ðVõ ö ñV� ø �äò ÷ � �`ó�� ÷ ðVõ ð �`ô ô ðVõ ÷ ù ÷÷ � ÷ ÷ � �`ó��äø ðVõ ð ù ð �`� ðVõ ò�ñV� ÷ � ÷ ÷ � ø�ó��­� ðVõ ñ ð ù �Oñ ðVõ ÷ � ùò �äø ø�ô �`ó���ô ðVõ ð � ö ÷ ðVõ ò ö � ò æ ø �`� ñ�óäñ ðVõ ù�ù ÷ ÷ ðVõ ù �äñö ��ô ø ù �`ó�� ù ðVõ ð ù ø ù ðVõ ö ñ�ò ò ì �­� ôäò �`ó�� ð ðVõ ð�÷äö ÷ ðVõ ÷ � ö� ð � ù ø ù �`ó��äñ ðVõ ð �Oñ ô ðVõ ö ��� ö � ð ô�ô �`ó­� ö ðVõ ð ø�ò ø ðVõ ÷ �äø��� �äñ øV� �`ó���� ðVõ ð � ÷ ÷ ðVõ ò�ò�ô � ð � ö ô ù �`ó­�Oò ðVõ ð �äñ ÷ ðVõ ÷äð ��`� ��� ø ð �`ó��­� ðVõ ð ø ö ÷ ðVõ ò�ò�ñ ��� �Oò ô­� ��ó­�Oø ðVõ ð ñ�ò ÷ ðVõ ø ö ò�Oñ �­� ô ÷ �`ó�� ð ðVõ �Oñ ÷ ò ðVõ ò�ø ð �`� �Oø ù ÷ �`ó­�`ô ðVõ ð ñ�ñ ò ðVõ ø ÷äð� ù � ð ô�ô �`ó­� ö ðVõ ð �­� ÷ ðVõ ò ÷ ñ �Oñ �`ô ù�ù �`ó­� ù ðVõ ð �Oñ ø ðVõ ø ö ù�`ô � ö ô�� �`ó­�Oò ðVõ ð ø ö ø ðVõ ò�ò�ô � ù � ù ù ð ��ó­�`� ðVõ � ù ñ ø ðVõ ÷äð�ö�Oø �Oò ô­� �`ó­� ÷ ðVõ ð ñV� ò ðVõ ò ù ñ �`ô �`� ñ ù ñ�ó ö ðVõ ò�ø�ô ø ðVõ ò�ñ��� ÷ � ÷ ù ò ��ó­�`ô ðVõ ð ñ ö ÷ ðVõ ò�ô ù �Oø ö ñ�� �`óäò ðVõ �Oø�ø ñ ðVõ ÷ ôäò�Oò �`ô ù�ù ��ó­�Oñ ðVõ � ù ð ø ðVõ ò�ø ù � ÷ ò ñ�� ù ó ù ðVõ ø�ø�� ÷ ðVõ ÷ ô ÷� ö �Oñ ñ�ò �`ó­�`� ðVõ ð �`ô ø ðVõ ò ù � �Oò ù ��ô �`óäñ ðVõ ô ö ñ �Oø ðVõ ù ð�÷� ð �`� ñ ù �`ó­��� ðVõ ð ò�� ñ ðVõ ö �`��­� ��� ñ ù ��ó ö ðVõ ø ù ð ô ðVõ ò�ôäñ��� ö ñ�ñ �`óäò ðVõ ���Oñ ô ðVõ ò ù ò�äñ ò ñ�� �`ó ÷ ðVõ ��ô�ô ô ðVõ ò ù�ù� ù ÷ ñV� �`óäø ðVõ ñ ù ñ �Oø ðVõ ù ò ù��ô ø �`ô ��ó ù ðVõ ò ð ù ñ ðVõ ò ð�ð�äø ù � ð ��ó�� ðVõ ð �­� ÷ ðVõ ñ ð�ððVõ ù � ñ�ñ ò ð �Oñ�ó�� ð ðVõ ø ö ø ñ ÷ ðVõ ø ð � ðVõ ø � ñ�ñ ò ð �Oñ�ó�� ð ðVõ ø ö ø ñ ÷ ðVõ ø�ñ��� æ �Oñ �Oò �`ó­�`� ðVõ � ð � ñ ðVõ ôäòV� � æ �Oñ �Oò ø�ó ÷ ðVõ ÷äö � �Oñ ðVõ ôäò�ø� ì � ð ù ø ò�ó­�`� ðVõ ø�ò�� ��� ðVõ ôäò�ø � ì � ð ù ø ò�ó­�`� ðVõ ø�ò�� ��� ðVõ øV�Oòñ æ �`� �Oø ù óäò ðVõ ö ø�ø � ð ðVõ øV��� ñ æ ÷ ø ñ�ó ù ðVõ ö � ö � ðVõ òV�Oòñ ì ò � ö ñ�ó�ô ðVõ ø ö ô ù ðVõ ÷ ô�� ñ ì ø ø ��ó ù ðVõ ô�ô�ô � ðVõ ø ð�ðù æ ù ÷ �`óäñ ðVõ ö�ö�ð ÷ ðVõ ñ ö ø ñ Ý ò � ö ñ�ó�ô ðVõ ø ö ô ù ðVõ ÷ ñ�ñù ì ò ù ñ�ó�ô ðVõ ö ù ñ ñ ðVõ ô�� ÷ ù ô � ö ��óäñ ðVõ ÷äö ò �Oò ðVõ ô ð�ðù Ý ô � ö �`ó ù ðVõ ù ò�� � ù ðVõ ñ�ô­�ðVõ ò � ñ�ñ ò ð �Oñ�ó�� ð ðVõ ø ö ø ñ ÷ ðVõ ø�ø ù � � ñ�ñ ò ð �Oñ�ó�� ð ðVõ ø ö ø ñ ÷ ðVõ ø ö ø� æ �Oñ �Oò ø�ó ÷ ðVõ ÷äö � �Oñ ðVõ ø�ò ö � æ �Oñ �Oò ø�ó ÷ ðVõ ÷äö � �Oñ ðVõ ÷äö �� ì � ð ù ø ò�ó­�`� ðVõ ø�ò�� ��� ðVõ ø�ô ð � ì � ð ù ø ò�ó­�`� ðVõ ø�ò�� ��� ðVõ ø�ò��ñ æ ÷ ø ñ�ó ù ðVõ ö � ö � ðVõ ò�ø�ò ñ æ ÷ ø ñ�ó ù ðVõ ö � ö � ðVõ ö � öñ ì ø ø ñ�óäñ ðVõ ÷äð ñ ù ðVõ ø�� ö ñ ì ø ø ñ�óäñ ðVõ ÷äð ñ ù ðVõ ÷äð ññ Ý ò � ö ñ�ó�ô ðVõ ø ö ô ù ðVõ ÷ � ù ñ Ý ò � ö ñ�ó�ô ðVõ ø ö ô ù ðVõ ø ö ôù ô � ö ��óäñ ðVõ ÷äö ò �Oò ðVõ ø ù ö ù ô � ö ��óäñ ðVõ ÷äö ò �Oò ðVõ ÷äö ò
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ÿM{4�»Á]�i���d�"�g�dÂh{c�e}B�0_]�)�M�2����Âh�	�����Õ�4Ó>��{c����Îb�����M�����h�d~i�h{��e}m{c�n�h�B�l�l�>���i×�{�~b�TÂiÇ
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Enlist proper terminals in the lists attached to vertices

Form a Dual Graph
Compute Vertex and Edge Contraints

Mark all routed clusters of terminals for each net
Perform Forward Pass of routing

in reverse topological order for those terminals
If unrouted terminal exists, perform Backward Pass

STOP

START

Topologically sort the vertices of the planar dual graph

Segment the routing plane into a set of non−overlapping
trapezoids

z|{�}d~b�2�&äb�ÊÛd��ö:�>{��RÂ��2���eÂV���'�0_]�Õ���c}d�d�h{O�0_e�

�~K;� ñ2P!RTS�Y�Ç�Z7\�GARÂ_µGAY/]ºZ&a SÚZ&d�\�X!\^Z7b

ð�_i�Ìî	�hÂ��#�T�r�f�d�/�2��ÂfÔ_{�Â/�l�:�e�����h{`�l{c�d�,�0_]���M�2�b�T{������i�h�"��Áb~e�����&Âf�	�����È�d���h_]�Tïe���d�
{c���l���l�l�>���i×�{�~b�TÂ&{c� Âf~e�5_ �(�T���e�]�i�/�h_	���/�0_i���iÁe}x�iÂX���$�0_]�iÂ2�F�l�h�����i×�{c~e�TÂ&Âh���l{cÂ��¨�
�h_]�#�"{��e{c�#~e�ñÂ2���e���l���h{��d�*Á]��Âf{�}d�:�h~e�`���ºe��X���i���M�d�f� �T���d�"�e~i�l���l{c�d�	����}x�i�d�����l�f{��
_b�d�h{c×��d���2�>�»��{c�]�ÈÂ�Í{�������l�_�dÎi�l��{����h_e{�Â@Á]���i�d�T�g�dÂf{`�l{c�d�W�_ð�_]�i�WÇ»��Áe{c�2�i�����iÁë}d�l���#_

"ÝÆ



ã ���A�g�M�g©g£1Éd�	�32È�dþ�§�£I �©

< �0_	���V{cÂ��h_]�X}����d�����h�h{���Áe~e�������#�h_]�X�b�����	�>�§�h�l���y��×i�d{�Áe����Á]���i�d�"�G�dÂf{`�h{��d�WÇ	{cÂY���d��É
Â��l�h~b�����iÁ*�M�f�d��{O�6� ð�_]���M�d���c�4ÍY{��e}ìÁb{�Âh�i~eÂhÂf{��d�ëÁ]�5�2��{c��Â��h_]�(�T�r�f�d����Âf���i���hÂ"�����h_e{�Â
�"��Áb~e���>�

=i k�Eþ�§��`� �����5�2���e}�~e�����Eï	�����)L ÍY{O�0_������ÀÓ��1� �g�d�c�8}d���	���|��ÎeÂ��l�����`��Â��Xð�_]�m�dÎ�É
Â��2���i����Â»���2�E�e�2�<É��f�d~i���iÁ(�T�8Áe~e�`��ÂAÍY{`�h_È{����2���h�i�d�e�]�i���h{��d�.�2���f�T{c�	����Â±�M�d�¾�@Â��������W�]���hÂ
Ð��d���h_]��{c��Îg�d~e�bÁ	���h{`��Âi��eC{`�h_e�d~i�¾���dÂfÂ¾���W}x�i�]���h����{O���dÇÝÍ{�æ��ÂhÂf~e�����0_e���»�b�@�g�d�c�8}d�d�
�h�d~e�5_]�iÂ$�0_i�EÎg�d~e�eÁe���f�m���ÖL ���eÁÌ���Ý�B��Í»�¢�����f�T{c�	���cÂA�d���h_]�VÂl�����Y�G�d�Ê�8}d�d�"Î��i���d�e}
�h�"Áb{�Â��h{��e�5�Y�]���hÂ��

ì þ�§4�Eþ�§K���éÁe{c�2�i�����iÁû���1�8����{c�R}d�l���#_OÍ�_]�i�2�-�6���5_OÓx�i�����<�Q���d�f�2��Âf�G���eÁeÂF�l�ê�
�h�l���y��×i{�~e� ���eÁê�����iÁe}x�mÎy����Í$�b��� Óx�i���l{c�b�iÂ qr� ���eÁ q^� �i�d�h����Âf�G�d�bÁeÂ¢�h���R�i�d�"�T�d�
�h�l���y��×i�d{�Á	�>�y�iÁe}x�>�Að�_]���l�h���y��×�{c~e�"Â¬�����æ}x�i�]���h�����iÁÈÎÝ�Ì�	�>���l{O�l{c�d�e{��b}/�h_]���M���b�æÂf�	�����
ÿM�2���5�2���b}d~e���>�X�>�2�6�R�"{��À~eÂ)�0_]�"�g�d�c�8}d�d�e���A�����6���`{����h�:�RÂ2�5�@���»�#~i�h~	�����Ê���<�b�i��~eÂf{cÓ��
���bÁ*�i�d���`�����h{cÓ����c���1�}_	�>~eÂ��h{cÓx�/�l�h���y��×�{c~e�"Â��

> ¥Ý§ ä �W¢C�Að�_i���2�X��������Í»�T�	�����hÂ�{����0_i�Õ�b�h�8�b��ÂfÂYÉ
ÿÞ�¡�»}x���]�i�l���h{��d�R���'�l�h���y��×�{c~e�"Â�Ç
ÿIÎ5��}����]�i�l���h{��d�R����Áe~	����}��l���3_��M�f�d�Ñ�h_]�)�l�l�>���i×�{�~b�TÂi�
ý ¥8 �¥À�.��§�£I�g û��²�§4���e�A¥@?À£xþ¢��ÿ��!e���~eÂ��@�@_e���h{�×i�d���2���áÂfÍ$�b���:��{��i��»*�l�mÂ�Í{�����

�4Óx�i���h_]�@�f�d~i�l{c�e}"Âh�	�����¤L��M�h��� �l�d�-�l�TÎG�����l�d���¬Æ��-�I������Ç�»Q�T�6�RÎ��X�T�4Ó���Á��M�f�d�
���Ý�:Âh{�Ái�#���&�0_]�������5�2���e}����BL �l�.�h_]���d�e�g�dÂh{O���#���]�#�2�iÂh~e�O�l{c�e}({����ÈÁb{cÖ����2�i����Â2���`���
�h�l���y��×i�d{�Á	�>�W�	�����l{`�h{��d�bÂ��c
E�4Í$�iÓ�����Çy�0_]��Â����E{�Â�~e�e{câÀ~]�¢�M���Y���Ý�R�	�����h{��i~e�����»Áe{��������h{��d�
���¾ÂfÍ$�b�i�W�mÆ��_�d~e�&{��"�e�`���������2���h{��d�áÇgÍ$�m�T�4Óx�¤�h_]�mÂfÍ$�b�i�K��{c�]���M�f�d� �h_]�B�l�d�_���$L
�h�"{O�lÂ�Îg���2�h�d�Ñ�h�T��Îi�2��{c�I�0_]�)�h�l���y��×i{�~e�"Â��

=��K�|�M¥#�K¥8 G§4�b§4£I�g  3 §4¥À��ÿ"�
Ûd��z|{��fÂ���Ç�Í$�àÂh�d���Y�0_]�AÓ������h{�����Âk���n�0_]�à�����ÀÓ��1�X�g�d�c�8}d�d�e�����dÎbÂ��2�>�����iÂ�{���Á]�iÂh�b�i�eÁe{c�e}

�d�fÁ]���Y���'�0_i��{��"�ÝÉ��i�����hÁe{c�	�����VÓ>����~]�iÂV���eÁR�e~i�§�0_i��� {c���c{�Â��ºè*A��
����z	�d�<�����5_:Áe{cÂ��h{��e�5��Ó��>��~]�)� à ���i��~e�f�h{c�e}�{���è*A&{����h_]��Âh�d������Á��d�fÁ]���iÇ	Áe�

"�â



ã ���A�G�M��©g£­Éd�	�:2È�dþ�§4£Þ �©

p
1 2

p
3

p p
4 5

p
6 7

p p
8

p

Top

Bottom

Left Right

p p p
9 10 11

z|{�}d~b�2�&äb�ú���¯S)���]�i�l���h{��d�R���'�l�h���y��×�{c~e�"Â�{��-L
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{c�eÂ2�i���2��Áì{c�n�h��è A �K L ÇG{����h_]�@Âh�����@�d�fÁ]���æ��Â��h_]�i�:���2�X���d�bÂh{�Ái���2�iÁW�æ�E���Y�l�h���y��×1É
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(b) Type−B(a) Type−A
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é�£²é3Ý�Û�Ûe­�³ÞÛe¢Ò£�ß�õ��cèÿþ"®�þu�ª �é�Ý�ÛJé$ß.y�� ê Ñ é3Ý�¤.Û�®ª®L�¡ �­��ª¤e�6é3Û�¢Ié3ÝL�6é
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¹�Ûe�æé��ª¤�Ûe¢Ò��ÛeÐ�¥��¡��Û�­oé�£u¤e£ ¹�Ûe�7�8®ª®�é�Ý�ÛdÛe­�³ÞÛ�¢�£�ß�é3Ý�ÛN³}������ÝR��¯�£ÑÓ�Û�Ûe�àé�Ý�ÛN�����ª�â£�ß)�Ä£}�ª êé�¢
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(h) After removal of 3rd horizontal line

(f) After removal of 2nd horizontal line(e) After removal of 1st vertical line

(d) After removal of 1st horizontal line(c) Computation of Hit−numbers of the lines

(b) After removal of 6 redundant rectangles(a) 5 x 4 = 20 rectangles

(g) After removal of 2nd vertical line 
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é�£�é���®�®ÄÛe �³�é3Ý £�ß7®¡�ª �ÛE¢�Ûe³�§oÛ� îé�¢
�æÛeÐ�¥��¡��Ûe­�é�£¨�¡ êé3Ûe�v¤e£} � �Ûe¤0é�é�Ý�Û5�Ä£}�ª êé�¢�£�ßSé�Ý�Û5¢��8§oÛ5¤�£}®ª£}�+¢�Ý�£�¥�®ª­�±�Û���¢Æ®ÄÛ�¢�¢9��¢Æ�Ä£}¢/Ñ
¢v�ª±�®hÛ��ÎÚ>Û5��¢v¢�¥�§
Û­é�ÝL�6é¶é�Ý�Û?®¡�ª �ÛÇ¢�Û�³}§oÛ� êé�¢Æ¥�¢æÛe­ðé�£E¤e£} � �Ûe¤�éVé�Ý�Û?�Ä£}�ª êé�¢+¸9�hé�Ý¦¤e£�®ª£}�
§ å �8®ª¢�£tÝL��¹ÞÛ
é3Ý�Û«¢���§
Û�¤e£}®¡£}�e�¦¯VÝ�Û�¢�Û�¤e£} �­´£}±"ÍæÛe¤0é���¹ÞÛ��¡¢�é�£®Ó6Û.Û��]é3Ý�Û2é�£�é���®V �¥�§�Ñ
±�Ûe�N£�ß÷¤���£}¢v¢��¡ �³}¢Y±�Û�é�¸nÛ.Û� K¢�Û�³}§oÛ� êé�¢Y£6ßâ­��heçÛe�æÛe êéN¤e£}®¡£}��¢N��¢Ç®ª£ ¸ ��¢Ç�)£�¢�¢��¡±�®ÄÛ8�7Ó ß÷¸nÛ
¤�£} �¢v�ª­�Û��Ñé�Ý�Û
Ü���¢æéS£}±"ÍæÛ�¤�é��¡¹ÞÛ�£} �®�¬}·`é3Ý�Û����v£}±�®hÛe§ü��Û�§��8�ª �¢5¤�£}§«��¥�é��6é��ª£} ���®ª®�¬�Ý�����­R�
èN®ª¢v£J�hé+�ª¢Ò�)£�¢�¢��¡±�®ÄÛdé�£E¤e�hé�ÛY§«�� 
¬�¢�¥�¤�Ý��¡ �¢æé��� �¤.Û�¢7¢�£°é3ÝL�6é���®¡®Ìé�Ý�Û­ß�Ûe��¢��¡±�®ÄÛÇ¢�£}®¡¥�é��¡£} �¢
�8��Û��ª �­�Ûe��Ûe �­�Û� êéE£�ßØé3Ý�Û«¢æÛe¤e£� �­I£}±�ÍæÛe¤�é��¡¹�Û�·U�c�1Û���·`é�Ý�Û�£}��é��ª§«��®�¢v£}®ª¥�é��ª£} K�¡¢ëé3Ý�Û�£} �Û
é�ÝL�6éâ£���é��¡§«�¡©.Ûe¢`é3Ý�Û¶ÜL��¢�éâ£}±"ÍæÛ�¤�é��¡¹ÞÛÆ£� �®¡¬��c¿�£} �¢��ª­�Ûe�â�� �Û�����§«��®ÄÛ�·4¸dÝ�Ûe�æÛ"é3Ý�Û�¤e£}®¡£}��Û�­
é���Û�Ûe¢J­�£] �£�éS�ª êé3Û���¢æÛe¤�éJ�6éE��®ª®;�¦¯VÝ��ª¢u�ª¢u£�ß"é�Ý�Û¦�8±)£ ¹ÞÛ
é�¬"�çÛ8� A £�·��¡ >é3Ý��ª¢u¤���¢æÛoé3Ý�Û
£���é��¡§«�¡©��6é��ª£} �����£�±�®ÄÛ�§ ¸9�fé3Ýo­�¥���®÷£}±"ÍæÛ�¤�é��¡¹ÞÛ�¢?¸9�ª®¡®SÝL��¹�Û�é�£1£}��é��ª§��ª©�ÛÑé�Ý�Û�ÜL��¢�é5�L�4Ñ
����§
Û�é3Û��7£} �®�¬}����Ûe �¤�Û�é3Ý�Û?����£}±�®hÛe§ ¸9�hé�Ý1­�¥L��®)£}±"ÍæÛe¤0é���¹ÞÛe¢9�¡¢7��®¡¢�£¨¤e£�§«��¥Ùé��6é��ª£} L�8®ª®¡¬
Ý�����­R�

Ó� ®é�Ý��ª¢Ç­��ª¢v¤e¥�¢v¢��¡£} R·)¸nÛE­��ª��Û�¤�é�®¡¬�¤e£� �¤.Û� îé����6é�Û¨£} Î³��¡¹"�ª �³«����®ª�� �ß$£}�?�
Ý�Ûe¥��v�ª¢�é��ª¤
é�ÝL�6édé��v�ÄÛ�¢"é�£�¢��6é��ª¢�ßï¬1±)£6é3Ý�é3Ý�Û�£}±�ÍæÛe¤�é��¡¹�Ûe¢Ç�ª ��¨��Û��8¢�£} L�8±�®ÄÛ5¸�� ¬��
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(a) (b)

(c) (d)

(e) (f)

(h)(g)

Å��¡³}¥��æÛ s � ë ÔIè�é�¬{���ª¤��8® Ûl����§���®ÄÛ5¢æÝ�£ ¸9�ª �³2é3Ý�Û�¢�é3Ûe��¢N£�ß$é3Ý�ÛÑÝ�Ûe¥��v�ª¢æé��ª¤²¯ ¤
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Ú>Û� �£ ¸Ý­�Ûe¢�¤����¡±çÛ�é�Ý�Û¨­��heçÛe�æÛe êé�¢æé�Ûe��¢�ß$£}®¡®ª£ ¸nÛe­K±
¬K£}¥��­Ý�Ûe¥��v�ª¢�é��ª¤2¯ ¤ �� �­°�ª °Å��¡³8Ñ
¥���Û s � ë ¸nÛI¢�Ý�£�¸ Ý�£ ¸ü�hé�¢�£�®¡¹ÞÛ�¢té�Ý�Û ����£}±�®ÄÛe§ �ª ¶¤���¢æÛI£�ßJ��¢v§��8®ª®?±�¥Ùété�¬"���¡¤���®
Û�����§«��®ÄÛ��

Ú>ÛoÜL�v¢æéJ�v¥� >é�Ý�ÛàÝ�Ûe¥��v�ª¢æé��ª¤à¯
±«£} jé3Ý�Û�¢�Û0éJ£�ß7¤e£}®¡£}��Û�­{Ñ��Ä£}�ª êé�¢Sñ\Z?¢�£�é3ÝL�6éÑé3Ý�Û
�Ä£}�¡ îé�¢Y³ÞÛ0é?¢æÛe³}�æÛe³
�6é�Ûe­K�¡ îé�£¦§�£} �£"¤�Ý���£}§«�6é��ª¤5¤.Û�®ª®¡¢Y±
¬o�«¢�§«��®ª®�¢æÛ�é5£�ßÒ�����¡¢/Ñq�L�����8®ª®ÄÛ�®
®¡�ª �Û�¢�Ð é;Å��¡³}¥���Û s � ë é$± ê�ê ��¯VÝ�Û���ÛE§«��¬1±�ÛS¢v£}§oÛu¤.Û�®ª®¡¢dé�ÝL�6é9¸9�ª®¡®R¤e£� îé����ª ]§«£���Ûëé3Ý��� 
£� �ÛS�Ä£}�¡ îée�ÒÅ[�v£}§ Ûe��¤�ÝÎ£�ß$é3Ý�£}¢�Ûu¤.Û�®ª®ª¢�·�¸¶Ûu¤�Ý�£"£}¢�ÛS����Ûe����Ûe¢æÛe êé��5é��¡¹�ÛE�Ä£}�ª êéVé�£«³ÞÛ0éN�
�æÛe­�¥�¤.Ûe­°¢æÛ�é5£�ßV�Ä£}�¡ îé�¢?ñÏT?£} ®é�Ý�ÛJ��®ª�� �Û�é;Å��¡³}¥��æÛ s � ë é$¤ ê�ê �5ÅL£}��Û���¤�ÝK­��¡¢æé��ª �¤0é?¤e£�®ª£}�
§ å ·�¸nÛ²é3Ý�Û� ]³ÞÛ� �Ûe���6é3Ûu�� �g A ¯z~ å é�£�¤�£} � �Û�¤�éY��®ª®�é3Ý�Û��Ä£}�ª êé�¢9£�ß�ñUTVé�ÝL�6é�ÝL��¹ÞÛu¤e£�®ª£}�
§ å é;Å��¡³}¥���Û s � ë é$­ ê �8 �­²é�Û ê�ê �àÚ>Û«¤e��®ª®cé�Ý�Ûe§[é3Ý�Û«³}®¡£}±L��®cg A ¯Æ¢E�� �­ ®ÄÛ�é²é�Ý�Û«¢æÛ�éE£�ß
é�Ý�Ûe¢æÛàg A ¯Æ¢u±çÛ�áLo��p�Ç£ ¸¶Ûl¹ÞÛe��·�¸dÝ��¡®ÄÛ¨³ÞÛ� �Ûe���6é��¡ �³ðé3Ý�Ûe¢�Û�³}®¡£}±L��®Ig A ¯Æ¢5¸nÛ«��¥ÙéE�8 
�8­�­��hé��ª£} ���®3�æÛe¢æé����¡¤�é��¡£} ���¢9­�Ûe¢v¤e�v�ª±�Ûe­�±çÛ�®ª£ ¸�� A ¥����Ä£}¢�ÛS�� �Ûe­�³ÞÛ�
q�®~ å ¸9�ª®¡®3¤e£� � �Ûe¤0é
é�¸+£¦�Ä£}�ª êé�¢8)Î�� �­(*�£6ß÷¤e£�®ª£}�D§ å � A é����æé��ª �³�ß$��£�§r)o�hé�Û��hé3Ý�Ûe�Vé���Ó6Ûe¢5�¨¹ÞÛ��æé��ª¤��8®U�v£}¥�é�Û
£��J�®Ý�£����ª©�£} êé���®V�v£}¥�é3Û8� 0  �¤�Û¦�hé°Ý��hé�¢Ñé�Ý�Û¦±Ä£}¥� �­����v¬ £�ßVé�Ý�Û�§�£} �£"¤�Ý���£�§��6é��ª¤�¤.Û�®ª®
é�£�¸dÝ��ª¤�ÝÎ�fé9±çÛ�®ª£} �³}¢e·L�fé9¢æé��8�æé�¢Ç¥�¢v�ª �³�£} �®�¬àé3Ý�£}¢�Ûu�ª¢v£�é3Ý�Û0é��¡¤5®ª�ª �Û5¢�Ûe³�§oÛ� îé�¢�é�ÝL�6éÇ���æÛ
¢v¥�±�¢æÛ�é�¢�£�ß²é�Ý�Ûo®ª�¡ �Ûe¢«±çÛ�®ª£} �³}�ª �³«é�£QÐÆ� Ó é1§«��¬ ¥�¢�Û°��¢¦§«�� 
¬ ®ª�ª �Û]¢æÛe³}§
Ûe êé�¢��8¢
�æÛeÐ�¥��¡��Ûe­�³}¥��ª­�Ûe­�±
¬2é3Ý�ÛY¢æé����6é�Ûe³�¬�£6ßué3Ý�Û�Ý�Ûe¥����ª¢�é��¡¤�¯ ¤ ·wé��ª®¡®��héØÝ��fé�¢�é3Ý�ÛÇ±)£�¥� �­L���/¬�£�ß
é�Ý�Û�§«£� �£{¤�Ý���£}§«�6é��¡¤N¤�Ûe®¡®3�ª ¦¸dÝ��ª¤�Ý+*E�ª¢���®���¤�Ûe­R�âÓ éVé�Ý�Ûe �¥�¢æÛe¢N�¸ÜL L��®�Ý�£}���¡©e£} êé���®3£}�
¹�Ûe��é��ª¤e��®[¢�Û�³}§oÛ� êéné�£E³ÞÛ0é+¤�£} � �Û�¤�é�Ûe­àé�£s*"� 0  �¤.Û�é3Ý�Û�¢�ÛÇ³}®ª£�±L��®Ìg A ¯Æ¢��8��ÛÇ³ÞÛe �Û����6é�Ûe­R·
¸nÛY³�£E±L��¤�Ó�é�£°Ûe��¤�Ý¦£�ßçé3Ý�ÛN§«£} �£{¤�Ý��v£}§«�6é��¡¤7¤.Û�®ª®ª¢Ò�� �­�®ª£"¤��8®ª®¡¬S³ÞÛ� �Ûe���6é3ÛY�� ðg A ¯Xé�£
¤�£} � �Û�¤�é+��®¡®wé�Ý�Û7�Ä£}�ª êé�¢�£�ß�é3Ý�ÛÆ¢���§
Û7¤e£}®¡£}������Ûe¢æÛe êéV¸9�hé�Ý��ª ¸é�ÝL�6é�¤.Ûe®¡®�éHÅ��ª³}¥���Û s � ë é�ß êvê �
¯VÝ�Û�g A ¯Æ¢�é3Ý�¥�¢Y³ÞÛe �Û����6é�Ûe­K�8��Ûu¤���®¡®ÄÛe­]®ª£"¤���®`g A ¯Æ¢Y�� �­o®hÛ�é�é3Ý�ÛS¢�Û�éY£�ßâ¢v¥�¤�Ý�g A ¯Æ¢
±�ÛuáMtÄ�cÚjÛ5¤e��®ª®�é�¸+£
g A ¯Æ¢�u �8 �­+vDé�£2ÝL��¹ÞÛ��ª êé�Ûe��¢æÛe¤0é3Ûe­3·Ä�fßU�� 
¬�Ûe­�³ÞÛ5±çÛ�®ª£} �³}�ª �³
é�£9u ³ÞÛe£}§
Û�é����¡¤���®¡®¡¬�¤e�v£}¢�¢æÛe¢Ç�� 
¬�Û�­�³ÞÛ5±�Ûe®ª£� �³}�ª �³¸é�£�v��â¯VÝ�Û�ß$£}®ª®¡£�¸9�¡ �³°ßH�8¤�éVÛe��¢��¡®¡¬
ß$£�®ª®ª£ ¸9¢"ß$�v£}§�é�Ý�Û�§oÛ0é3Ý�£"­�£�ß�¤�£} �¢�é���¥�¤�é��¡£} R�
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 � ¡ ²D� ��� � � ²5�(² � �I����� � ²:³¶� � ³ { � � {�� ³��I�>³�� �2� �(²�� � �  � ¡ ²D� � � } { � {0� ³ � ²5�(² �   ¡ ��²
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¯VÝ��¡¢5§oÛ0é3Ý�£"­o¸9�ª®¡®÷��¤0é�¥L��®¡®¡¬��ª �¤e��Ûe��¢�Û�é�Ý�Û�é�£6é���®U¸9�ª��Û�Ñ�®hÛe �³�é�ÝK��Û�Ð"¥��ª��Û�­�é�£1¤e£�§�Ñ
��®hÛ�é�Û�é�Ý�Û�ß$¥�®ª®7�v£}¥�é��ª �³���Ó ßY¸nÛtÝL��­�­��ª�æÛe¤�é�®¡¬´¥�¢�Ûe­ £}¥��2Ý�Û�¥����¡¢æé��¡¤�é�£ ¤e£} � �Ûe¤�éoé3Ý�Û
�Ä£}�ª êé�¢Ò£6ßR¢��8§oÛÇ¤e£}®¡£}�cß$£}�v§«�¡ �³u�� àg A ¯µ�¡ �¢æé�Û���­«£�ßR­�£}�ª �³�é�Ý�ÛN§�£} �£"¤�Ý��v£}§��5é��ª¤Æ�����/Ñ
é��hé��¡£} ��¡ �³�·Îé�Ý�Û�é�£�é���®�¸9�ª�æÛlÑq®ÄÛe �³�é3Ý���Û�Ð�¥��ª�æÛe§
Ûe êé¨¸�£�¥�®ª­áÝL��¹ÞÛ�±çÛ�Ûe �­�Û�Ü� ��hé�Ûe®¡¬F®ÄÛe¢v¢e�
�Ç£�¸nÛ�¹�Ûe�Ç£}¥��9§
Û�é3Ý�£{­¦¸9�¡®ª®�Û� �¢�¥���Û²é3ÝL�6éVé�Ý�Û5 �¥�§J±�Ûe�9£�ß�¤e�v£}¢�¢v�ª �³}¢9�8§«£} �³}¢æé9§J¥�®hé�� Ñ
¤�£}®ª£}�ÑÛe­�³ÞÛe¢E¸9�¡®ª®V±�Û�®ÄÛ�¢�¢J¤�£}§��L����Û�­jé�£té3Ý�Û�­��ª�æÛe¤�éJ�������v£
��¤�ÝR�]¯VÝ��ª¢E§���¬°�ª >é�¥��v 
®hÛ���­®é�£¦¢���¹�Û�é3Ý�Û�Û�����Ûe �¢��¡¹�ÛJ¹"����¢�·R��¢ëÛe��¤�Ý°¤e�v£}¢�¢v�ª �³�¸9�¡®ª®U��Û�Ð"¥��ª��ÛE£} �ÛJ£�ßIé�Ý�ÛE¸9�¡��Ûe¢
é�£�¤�ÝL�� �³ÞÛE®ª� ¬�Ûe�N¥�¢��¡ �³«¹"���8¢e�9Ó� ®é3Ý�ÛS �Û��wé5¢�Û�¤�é��¡£} ]¸nÛJ���æÛe¢æÛe êé5¢�£�§oÛÑÛl�{��Ûe���¡§oÛ� êé���®
�æÛe¢�¥�®hé�¢Vé�£�¢æÝ�£ ¸�é3Ý�ÛÑÛ0e�Û�¤�é��¡¹ÞÛ� �Ûe¢v¢Y£�ß�£}¥��dÝ�Û�¥����¡¢æé��ª¤5�ª �é�Ý��ª¢Æ�æÛe³
���v­R�
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Ú>Û�ÝL��¹ÞÛ�é�Ûe¢�é3Ûe­�é3Ý�ÛJ�çÛ��æß$£}�v§��8 �¤.ÛS£�ßÒ£}¥��­Ý�Ûe¥��v�ª¢æé��ª¤J£� °��¢�Û0é�£�ßV���� �­�£}§�®¡¬�³ÞÛe �Ûe�/Ñ
�6é�Ûe­ ����£�±�®ÄÛ�§Ë�ª �¢æé��8 �¤.Û�¢S£�ßÒ¹8�����¡£}¥�¢5¢v�ª©.Û�¢e��¯���±�®ÄÛ���� æ �� �­ ¯��8±�®ÄÛ9����������Û�¢�Û� îé°é3Ý�Û
¤�£}§«�������6é��¡¹�Û5¢æé�¥�­�¬�£�ß�£�¥��9¢æé����6é3Û�³�¬���³
�8�ª �¢�éVé3Ý�Ûu­��ª�æÛe¤0éY�8������£}��¤�ÝÎ�¡ �é�Ûe�v§«¢9£�ßSé�£8Ñ
é���®â¸9�ª��Û�Ñ�®hÛe �³�é�ÝI�8 �­I �¥�§J±�Ûe�S£�ßÆ¤���£}¢v¢��ª �³}¢e��¯VÝ�ÛoÛl�{�çÛ����¡§oÛ� îé���®V��Û�¢�¥�®fé�¢¸Ý�� ¹�Ûoé�¸+£
±��v£
��­J­��¡¹"�ª¢v�ª£} �¢�� 0  �Û�£�ß�é3Ý�Û�§þ�¡¢�¤e��®ª®hÛe­�g A ¯�Ñq±L��¢�Û�­R·�¸dÝ��¡¤�Ý¨�ª¢SÛl����¤�é�®¡¬S¢���§
Û7�8¢Îé3Ý�Û
­��¡¢�¤�¥�¢�¢v�ª£} K³}��¹ÞÛ� K�ª ®é�Ý�ÛJ���æÛ�¹"�ª£}¥�¢?¢�Û�¤�é��¡£} R�5¯VÝ�Û¨£6é3Ý�Û��?£} �ÛJ�¡¢Y¤e��®ª®hÛe­�� A ¯�Ñ�±L�8¢�Ûe­3·
¸dÝ�Û���Û"é�Ý�Û�®¡£{¤e��®wg A ¯Æ¢V�8��Û�±�Ûe�¡ �³?�æÛe��®ª��¤.Û�­J±
¬�� A ¯Æ¢��IùN£6é3Û¶é�ÝL�6éÎé�Ý�Ûe¢æÛ7®ª£"¤��8®�� A ¯Æ¢
���æÛ� �£�é9��Û�¤�é��� �³}¥�®ª���Æ±�¥�éÇ­�����¸9 ]�¡ �é�Ý�ÛÑ�â¥�¤e®hÛe­��ª�� �§oÛ0é����¡¤��âÓ� �¤���¢æÛ�£�ßcg A ¯�Ñq±L��¢�Û�­
Û�����Ûe�v�ª§
Ûe êé�·�¸nÛu¤e£}§��L���æÛ5£}¥��Æ��Û�¢�¥�®fé�¢Æ¸9�hé�Ý]±��ª³2g A ¯Æ¢N±�Ûe�¡ �³�­�����¸9 �­��ª�æÛe¤0é�®¡¬«¸9�hé�Ý
é�Ý�ÛE£}�v�ª³}�¡ L��®�¢æÛ�é?£6ßV�)£}�¡ êé�¢e·[¸dÝ�Û���Û��8¢?�ª o¤e��¢�ÛS£�ß�� A ¯�Ñq±L��¢æÛe­�Ûl�{��Ûe�v�ª§
Ûe êéY¸nÛJ¤e£�§�Ñ
�L�8��Û¨£}¥��Y��Ûe¢v¥�®hé�¢?¸9�hé�ÝK±��ª³�� A ¯Æ¢�±çÛ��ª �³1­�����¸9  ­��ª��Û�¤�é�®¡¬�¸9�hé3Ý´é�Ý�Û¨£}�v�ª³}�¡ L��®Ï¢�Û0é�£�ß
�Ä£}�ª êé�¢e�dèY¢Ç£}¥���Ý�Ûe¥��v�ª¢�é��ª¤�Ñ�±L�8¢�Ûe­Î�������v£
��¤�Ýo³�Ûe �Û����6é�Ûe¢­é�Ý�ÛÑé���Û�Ûe¢?�¡ té�¸+£¦¢æé�Ûe��¢�·R£} �Û
�6é?³}®ª£}±���®�®hÛ�¹�Ûe®â�� �­�é�Ý�Û¨£�é�Ý�Ûe�5�5éëé3Ý�Û¨®¡£{¤e��®�®hÛ�¹�Ûe®c·)¸¶Û�ÝL��¹�Û� ���§oÛ�­K£}¥�����������£
�8¤�Ý
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¯���±�®ÄÛ���� æ ÔR�$Û��æß$£���§«�� �¤.Û�£�ßSÝ�Û�¥����¡¢æé��¡¤ëß$£��"é�¸+£«¤�£}®ª£��v¢
�X���k� ���4���k�¡ �¢¤£ ���¥���k�� �¢¤£ �Y¢¤¦1§�¨ª©�«  ¬��¨ �¡­4®¤¦1¯ ���4���k�¡ �¢¤£�°� ¬¢�±¬±¬« ­¥®�±¢¤£ ¦1�� ¬�"« ­¥§�¨ ± ¦1�� ¬�"« ­¥§�¨ ± ²W«  ³�¡´µ¦ ¶����¥ ¬« · ¸ ²x«  ¬��´�¦ ¶����¥ ¬« · ¸¹ªº��Y» ¼½´�¢�¨ ¢� �¾¡¿ ¼À´¡¢�¨ ¢� ÂÁ�¿ §��¥�¥ ¬¢�§�´1¯ §��¥�¥ ¬¢�§�´1¯ �"¢� ¬�Â« ­ §��4�¥ ¬¢�§�´1¯ §��¥�¥ ³¢�§�´1¯ �"¢� ¬��« ­

¼¬¾�Ã�Ã6¸"¿ ¯Ä�4�4 ¬« · ¼¬¾�Ã�ÃÄ¿x¸ ·¥«  ³�¡´µ¦
¾�Ã Á¤Ã Å�ÆÄÇ¤È É¤ÈÄÁ¤Ê Ç�É Á Á Ã
¾�Ã Ç¤Ã Ç¤È�Ë�Ë É¤Ê�Ë�Å Å�Æ É Å É�ÇÁ¤Ã Á�Ç Ç¤Å�Ë�È ÊÄÇ�Á¤Ë Ç�Ç Ê Æ È�È

Ì�Í�� Å�Ã Æ�Ã Ê�Æ�Æ�Ê ¾�¾¡Ç¤Å�Ë È�È ¾�È ¾�Ã È�Ã�¥§�±¬��· Ç¤Ã Ê�Ã Ë�Å�Ë�È ¾�È4¾¡Ç¤Ê È�Ê Á�Á ¾�Ê Á�Á
Ê�Ã ¾�Ã�Ã ¾�¾¡Ç¤ÆÄÇ ¾¡Ç¤Ê4¾¡Á È�Æ Á�É Á¤È ¾¡É¾�Ã�Ã ¾�¾�Ã ¾¡Á�Ç¤Å�Ã ¾¡É�Á�É�Á ÈÄÉ È�È Á¤Ë ¾�ÈÅ�Ã ¾¡Á¤Ã ¾�Ã�ÈÄÁ¤Ë ¾�ÅÄÁ¤Ã�Ë ÈÄÉ Á�Á ¾�Æ ÈÄÉ
Á¤Ã Á¤Ã�Ã ¾�¾�È�Ã4¾ ¾¡É�¾¡Á¤Æ Ç�¾ Á¤Å ¾�Æ Ç¤Ã

Î�Ï �� ¬§�®�� Å�È4» È È�Ã4» Ê
¾�Ã Á¤Ã Ç�Ç�Á�¾ É¤Æ�Ê�Ã È�Ë È Á Ç¤Ã
¾�Ã Ç¤Ã Æ�ÊÄÁ�Á ÊÄÇ¤Ê�Å Á�Ç Ê Å ¾�Ã�ÃÁ¤Ã Á�Ç É¤Ã�Ã�Ã Ê�ÊÄÁ¤Ê Á¤Æ É Æ ¾�Æ

Ð�Í�� Å�Ã Æ�Ã ¾�ÃÄÇ�¾�È ¾�¾�ÊÄÉ�Á ¾¡Á ¾�Ê ¾�Ã Ê�Ã�¥§�±¬��· Ç¤Ã Ê�Ã ¾�¾¡Ç�Á�Ç ¾�È�ÆÄÇ¤Å ¾�Ê Á¤Æ ¾�Ê Å�ÅÊ�Ã ¾�Ã�Ã ¾�Å4¾�Ã�Å ¾�ÆÄÁ¤ÆÄÇ ¾¡Ç ÈÄÁ Á¤È È�Ë
¾�Ã�Ã ¾�¾�Ã ¾¡Ç¤ÈÄÉ¤Å ¾¡É¤Ê4¾�¾ ¾¡Ç È�Æ Á¤Ë Á¤ÅÅ�Ã ¾¡Á¤Ã ¾¡Á¤ÆÄÁ¤È ¾�ÅÄÉ¤ÊÄÁ ¾¡É Á¤Ã ¾�Æ Á�Ç
Á¤Ã Á¤Ã�Ã ¾�Å�Ã�Æ4¾ ¾�Ê�È�Å�Ã ÅÄÁ Á¤Æ ¾�Æ ÆÄÁ

Î�Ï �� ¬§�®�� Á¤È4» Á Å�Ê4» Ë

ù�Ñ6é3Ûàé�Ý3Ò6é�·â¸�Ófé3Ý<ÔOÑ�§oÛ�Ó¡Õ�Ö��æÛ�Ò�ÔæÛ�Ó×ÕI¸�Ó¡��ÛlÑ¥ØÄÛÙÕ�³�é3Ý3·IÝ�Û�Ú��YÓ×Ô�éªÓ×Öð¯ ¤ Ý3Ò�Ô9Û�Û.ÛÙÕIÔYÓª³8Ñ
Õ6ÓhÜ3Ö�Ò�ÕêéªØ¡ÜHÔOÚ�ÖÙÖ.Û�ÔYÔæßÄÚ�Ø�Ó×ÕÝ��ÛÙÞ�Ú�Ö�Ó¡Õ�ß�é3Ý�ÛàÕ$Ú�áâÛ�Û���Ñ�ß,ÖÙ�OÑ�ÔYÔOÓ¡Õ�ß�ÔsÒ�ápÑ�Õ�ß�é3Ý�Û
Û�Þ�ß�Û�ÔqÑ�ß
Þ6ÓheçÛ���ÛÙÕêéãÖÙÑ�Ø×Ñ��YÔ�Ó×Õ�Û#Ñ�é3Ý2é�Ü{äçÛÙÔãÑ�ßçÛ�åæä�Û��OÓ¡áoÛÙÕêéªÔ�çØ¿ãÑ�Õ�ÔOÓ¡Þ�Û��Rè[Ò�Û�ØÄÛ���ç æ çI�?åæÖ.ÛÙä�éØßÄÑ��8Ò
ß�Û�éyêÞÛ��^Ü-ÔYá	Ò�Ø¡ØÌÛ�å6Ò�áàä�ØÄÛÙÔ,Ñ�Ú��ãÒ�ä�ä��YÑ"Ò�Ö�Ý�Ý3Ò�ÔãÒ�Ø¡éãÒ�Ü{Ô,ä��OÑ{Þ�Ú�Ö�Û�Þ�ßëÒ��8ØÄÛÙÔOÔ,Õ$Ú�áâÛ�Û��ãÑ�ß
ÖÙ�OÑ�ÔYÔOÓ¡Õ�ß�Ô�ç�è�Ø×ÔOÑ�Õ�Ñ6é3Û�é3Ý3Ò5é�ì�é�Ý�Û�Õ{Ú6áâÛçÛÙ�7Ñ�ß[Ö��OÑ�ÔOÔOÓ¡Õ�ß�Ô���ÛÙá	ÒÂÓ×Õ�ÔªÒÂáoÛ�Ó¡Õ�Û�Óhé�Ý�Û��Vé�Ü{ä�Û
Ñ6ßuÛ�åæä�Û��YÓ×á
Û�ÕêéRÓ×Õ�Ö�ÒÂÔ�Û�Ñ�ß�Ý"Ü{Û��YÓ×ÞpÒ�ä�ä��YÑ"Ò�Ö�Ýíç�èVÝ6Ó×ÔRÓ×Ô�Û�Û�Ö�Ò�Ú�Ô�ÛÂìwé�Ý�Û���ÛÙá	Ò��æÓ�ápÒ�Þ�Û7Ó¡Õ
é�Ý�ÛãØ×Ò�Ôæé\ÔæÛ�Ö�éOÓ×Ñ�ÕâÒ�ÛîÑ�Ú�éSg A è�Ñ¥Û3Ò�ÔæÛ�Þ�Û�åæä�Û��YÓ×á
Û�ÕêéÎÝ6Ñ�Ø×Þ�Ô\ß�Ñ{ÑæÞ²ßÄÑ��[� A è�Ñ¥Û3Ò�ÔæÛ�Þ�Û�åæä�Û��DÑ
Ó¡áoÛÙÕêéLÒ�Ø¡ÔOÑ�ç�èMÕ"Ü(Ø×Ñ{Ö�Ò�Ø[� A èïé�Ó¡Ø×ØðÕ�Ñ6éLÓ×Õêé�Û��OÔæÛ�Ö0éLé�Óhé�ÝHÒ�Õ"Ü(Ñ�é3Ý�ÛÙ�MØ¡ÑæÖ�Ò�Ø\� A è�ì>Ò�Ø×ÔYÑ
Ófé7é�Ó×Ø¡Ø>Õ�Ñ�é�Ó¡Õîé�Û��YÔ�Û�Ö0é�é�Óhé3Ý�é3Ý�Ûqß�Ø×Ñ�Û3ÒÂØug A è�ç3èVÝ�Ó×Ô�Ò�ß�Ò�Ó×ÕðßÄÑ�Ø¡Ø×ÑWé�Ô"ßÄ�OÑ�á�é3Ý�Ûqá
Û�é�Ý�Ñ{Þ
Ñ6ß7Ö�Ñ�Õ6Ôæéª�YÚ�Ö�éOÓ×Ñ�Õ>ì?Ò�ÔsÒ�Ø×Ñ{Ö�Ò�ØR� A èñÓ×ÔqÒ�Ø�é,Ò�Ü{ÔsÛ#Ñ�Ú�Õ6Þ�Û�ÞÝé�Óhé3Ý6Ó×Õ:ÓhéOÔqÖ�Û�Ø¡Ø4ç	èVÝ�ÛpÑ�Õ6Ø¡Ü
Ó¡Õêé3Û��YÔ�ÛÙÖ�éªÓ¡Ñ�Õ�Ôëé�Ý3Ò6é�Ò��æÛâ��ÛÙäîÑ��æé3ÛÙÞ:Ö�Ñ�á
Û¸ßÄ�OÑ�áWé�Ý�Û�Û�Þ6ßÞÛ9Ö��YÑ�ÔOÔYÓ×Õ�ß�Ô�Ñ6ß�ß�Ø×Ñ�Û3ÒÂØÎg A è7Ô�ì
édÝ6Ó×Ö�Ý-ÒÂ��Û�ÔªÒ�á
Û"ßÄÑ��cé�Ý�Û�Û#Ñ�é�Ý2é�Ý�ÛVé�Ü{äçÛÙÔ�çRèVÝ�Û��æÛ�Ó¡ÔRÒqä�Û��YÖ.ÛÙÕîéªÒ�ßÞÛ�Ñ�ß>Ó×Õ�ÖÙ��Û�ÒÂÔ�Û�Ó×Õ�é3Ý�Û
éOÑ�é�ÒÂØ\é�Ó¡��ÛlÑ¥ØÄÛÙÕ�ß�é3ÝtßÄ�OÑ�áÂé�Ý�Û�Þ�Ó¡��ÛÙÖ�é�ÒÂä�ä��OÑ�Ò�Ö�Ý:Ò�ÔMä6��Û�Þ6Ó×Ö�é�Û�Þ´Û�Ò��OØ¡ÓÄÛÙ��ç���ÑWé¶Û�êÞÛÙ��ìué3Ý�Û
ä�Û��YÖ.ÛÙÕîéªÒ�ßÞÛ�Ó×Ô?áâÚ�Ö�Ý�ØÄÛÙÔOÔ�Ó×Õ�Ö�Ò�ÔæÛ�Ñ6ß�g A è�Ñ¥Û3Ò�ÔæÛ�Þ
Û�åæäçÛÙ�OÓ¡áoÛÙÕîé�ì�édÝ�Ó×Ö�Ý9Ó¡Ô�Ó×Õ�ßëÒÂÖ�é�áàÑ���Û
�æÛ�Ò�Ø¡Ó×Ô�éªÓ×ÖâÒ�Ô��OÑ�ÚÙéªÓ×Õ6ß�ÔLÓ×Õ�òëø A Ó�Þ�Ñ�á	Ò�Ó¡Õ:Ò���Û9áàÑ�Ô�éªØ¡Ü(ápÒ�Õ�Ý3Ò6éæé�Ò�Õ>ç�èVÝ�Û�ä�Û��OÖ�Û�Õêé�ÒÂßÞÛ
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Ó¡Õ�Ö��æÛ�Ò�ÔæÛFÓ×ÕñéªÑ�éªÒ�Ø7é�Ó×��Û�Ñ�ØhÛ�Õ�ß�é�ÝXÝ3ÒÂÔ	Û�Û.Û�ÕïÝ6Ó×ßÞÝáßÄÑ��oé�Ý�Û�� A è�Ñ�Û3Ò�ÔæÛ�ÞÿÛ�åæä�Û��YÓ×á
Û�Õêé�ì
Û�Û�Ö�Ò�Ú�Ô�Û�Ó¡Õ�é�Ý�Û�Ý"Ü{Û��OÓ¡ÞóÒÂä�ä��OÑ�Ò�Ö�Ý«é�Ý�Û9ß�Ø¡Ñ�Û3Ò�Ø$éª��Û�Û9Ó×Ô��æÛ�Ö�éOÓ×Ø¡Ó×Õ�Û�Ò���édÝ�Ó¡Ö�Ý:Ñ�Û"êæÓ¡Ñ�Ú�ÔYØ¡Ü
éªÒ�Ó�ÛÙÔpáàÑ���Û�ØhÛ�Õ�ß6é3ÝOé3Ý3Ò�Õ@ÓhéOÔ2��Ú�Ö�ØhÛ�Þ�Ó×Ò�ÕIÖÙÑ�Ú�Õêé3ÛÙ�Oä3ÒÂ�æé�ç@èVÝ�ÛÙÔ�Û®ÛXåæäçÛÙ�OÓ×á
Û�ÕêéOÔoÝ3Ò�ê�Û
Û�Û.ÛÙÕDÖ�Ò��Y�OÓhÛ�ÞÝÑ�Ú�ésÓ×ÕóÒ�ÕóÑ��OÞ�Ó¡Õ3Ò��YÜHäçÛÙÕîéOÓ×Ú�á¨Ñ�Û�Ò�Ô�ÛÙÞCápÒ�Ö�Ý�Ó×Õ�Û�ç	èVÝ�Û�¿,�R�ÏéOÓ×á
Û9��ÛlÑ
Ð$Ú�Ó¡��Û�ÞoÝ3Ò�ÔRÛ�Û.Û�ÕpÕ�Û�ß�Ø×Ó×ß�Ó×Û�ØhÛ7Ò�Õ�ÞpÒ�Ø×ÔYÑsÖÙÑ�áàä3Ò��ªÒÂÛ�ØÄÛ"ßÄÑ��RÛ#Ñ�é3Ý2é3Ý�Û�ÒÂä�ä��OÑ�Ò�Ö�Ý�Û�ÔÙì6ÔYÑ°ßÄÑ��
Û��æÛÙê{Óhé�Ü�énÛsÞ6Ó×ÞFÕ6Ñ�é���Û�ä#Ñ���é�é�Ý�Û�á+ç,èVÝ�Ûs��Û�ÔYÚ�ØhéOÔ�Ñ�Û�é�Ò�Ó¡Õ�Û�Þ�ßÄÑ���áâÚ�ØféªÓ Ñ�Ö�Ñ�Ø×Ñ��,Ö�Ò�Ô�ÛÙÔLÒ�Ô

è[Ò�Û�ØÄÛ��6çô��ÔR�$Û���ßÄÑ��OápÒ�Õ�Ö�ÛqÑ6ßcÝ�ÛÙÚ��OÓ¡ÔæéªÓ¡ÖëßÄÑ��7áàÑ���Ûëé�Ý3Ò�Õ�é�éãÑàÖ�Ñ�Ø×Ñ��YÔ
�X���k� ���¥�Â�k�¡ Ù¢¤£ ���¥���k�� �¢¤£ �Y¢¤¦1§�¨ª©�«  ¬�Â¨ �¡­4®¤¦1¯ ���¥�Â�k�¡ �¢¤£�°� ¬¢�±¬±¬« ­¥®�±
¢¤£ ­¥�µ¦1± ¦1�� ¬�"« ­¥§�¨ ± ²W«  ³�¡´µ¦ ¶��4�4 ¬« · ¸ ²x«  ¬��´�¦ ¶����¥ ¬« · ¸¹ªº��Y» ¼½´�¢�¨ ¢� ³±1¿ ¼À�^¢�« ­ë¦¬±1¿ §��¥�¥ ¬¢�§�´1¯ §��4�¥ ¬¢�§�´1¯ �"¢� ¬�Â« ­ §��¥�4 ¬¢�§�´1¯ §��¥�¥ ³¢�§�´1¯ �"¢� ¬��« ­

¼¬¾�Ã�Ã6¸"¿ ¯Ä�4�4 ¬« · ¼¬¾�Ã�ÃÄ¿%¸ ·¥«  ¬��´µ¦È ÅÄÇ É�Á�É�¾ ËÄÉ¤ÊÄÇ È�Å ¾�Ë ¾¡Á Ç¤Ê
È ÈÄÇ Å�Ë4¾�È ÆÄÇ¤Ë�Æ È�Å É Å É�Ç
È Ë�Ã ¾�Ã�Ã�ÃÄÉ ¾¡Á�É¤Ê�È Á�É È4¾ Á¤Æ ¾�Ë
Å Ê�Ã ¾�Ã�Ë4¾�Ã ¾�È�Ë�Æ�È Á�É È�È Á�É Á�ÁÌ�Í4� Ç Ç¤Ã ¾�Ã�Ã�Ã�Ã ¾¡Á¤ÊÄÇ�Á Á�Ç È�Ê Á¤Æ Å�Æ�¥§�±¬��· Ç Æ�Ã ËÄÉ¤Ê�È ¾¡Á�¾�ÆÄÉ Á¤Å È�È Á¤Å ÈÄÉ
Ç É¤Ë ¾¡Á¤Ê�ÅÄÉ ¾�ÆÄÁ�¾¡Á Á¤Æ Ç¤È ÅÄÉ ¾¡ÁÆ Ç�¾ ¾�Ã4¾¡É¤Æ ¾¡Á¤Æ�Ë�Ë Á¤Å ÈÄÉ ÈÄÁ ¾¡Ç
É Ê�Æ ¾�Å�ÆÄÇ¤È ¾�ËÄÇ¤Ë�Ã È�È ËÄÁ É�¾ Á¤ËÉ Æ�Ë ¾�È�Ë�Å�Ã ¾�Æ�Ë�Ë4¾ Á�¾ É�É Æ�È Á�Á
Ê Ê�Å ¾�Å4¾�Æ�Ë ¾¡É�É¤Ã�Ã Á¤Å É¤Ë Æ�È Á�Ç

Î�Ï �� ¬§�®�� Á�É�» Á ÈÄÁ�» É
È ÅÄÇ Ë�Ã4¾�Ê ¾�Ã�Ã4¾�È ¾�¾ Á¤Ã ¾¡Á Æ�Æ
È ÈÄÇ Ç¤Ë�ÃÄÉ Æ�Ë�ÅÄÉ ¾¡É ¾�¾ Å ¾¡É�ÇÈ Ë�Ã ¾¡Á�¾¡É¤Æ ¾�È4¾�¾�Å É È�È Á¤Æ Á¤ÆÅ Ê�Ã ¾¡Á¤Ë�ËÄÁ ¾�Å�Ã�ËÄÇ Ê ÈÄÉ Á�É ÈÄÉ

Ð�Í4� Ç Ç¤Ã ¾�¾�Ë�Å�Ê ¾¡Á¤Ë�È�Æ Ê Å�Å Á¤Æ Æ�Ë�¥§�±¬��· Ç Æ�Ã ¾�¾¡Ç¤Æ�Ã ¾¡Á¤È4¾�Ê Æ È�Ê Á¤Å Ç¤Ê
Ç É¤Ë ¾¡Ç¤Å�È�Æ ¾�ÆÄÁ¤Ë�Ê Ç ÆÄÁ ÅÄÉ È4¾Æ Ç�¾ ¾�¾�Ê�Ê�Ë ¾¡Á�É�É¤Æ É È�Ë ÈÄÁ Á�¾
É Ê�Æ ¾¡É¤Ë�Å�Æ ¾�Ë�Æ�ÈÄÁ Ë Ë4¾ É�¾ Á¤ÊÉ Æ�Ë ¾�Æ4¾�ÊÄÇ ¾¡É¤ÃÄÁ¤Ã Ç É�Ç Æ�È ¾�ËÊ Ê�Å ¾¡É�¾�¾�¾ ¾¡É�É�É¤Å È ÊÄÇ Æ�È È�Å

Î�Ï �� ¬§�®�� É�» Ê Ç�¾�» È

ÔæÝ�ÑWé�ÕÝÓ¡ÕHè[Ò�Û�ØÄÛ���çô�-Ò���ÛâÓ¡Õ®é3Ý�Û9ÔOÓ×áàÓ×Ø×Ò��7Õ�Ñ�é�Û�çq��ÑWénÛÙê�Û���é3Ý�Û9ÔOÒ�êæÓ¡Õ�ß�ÔLÓ¡Õ®é3Ý�Û9Õ{Ú6á�Ñ
Û�Û��7Ñ�ß[Ö��YÑ�ÔOÔYÓ×Õ�ß�Ô7Ó×Ô,áàÑ���Û�ÖÙÑ�Õ�ÔYä�Ó×ÖÙÚ�Ñ�Ú�ÔVßÄ�OÑ�áÏé�Ý�Ó×Ô"éªÒ�Û�ØÄÛÂç���ÛÙ��ÛÂì�ßÄÑ��"é3Ý�Û²g A è�Ñ¥Û3Ò�Ô�ÛÙÞ
ÛXå6ä�Û��YÓ×á
Û�Õêé�ìØé3Ý�Û+Ò�êÞÛÙ�ªÒ�ß�Û(ä�Û��YÖ.Û�ÕêéªÒ�ßÞÛ+Ñ�ßMÓ¡Õ�Ö��æÛ�Ò�ÔæÛ(Ó¡Õ<é�Ó×��Û�Ñ�ØhÛ�Õ�ß�é�ÝõÓ×Ô9Ñ�Õ�Ø�Ü<Ò�Û#Ñ�Ú�é
ö ìíédÝ�Û���Û�Ò�Ô²é3Ý�ÛàÒ�êÞÛÙ�ªÒ�ßÞÛ�ä�Û��YÖ.Û�ÕêéªÒ�ßÞÛàÑ�ß8��Û�Þ6Ú�Ö�éOÓ×Ñ�ÕÝÓ×Õ´é�Ý�Û�Õ{Ú6áâÛçÛÙ��Ñ�ßãÖÙ�OÑ�ÔYÔOÓ¡Õ�ß�Ô�Ó×Ô
áâÚ6Ö�Ý	áàÑ���ÛÂç�Ó�Õ-Ò�ä��OÒ�Ö�éOÓ×Ö�ÒÂØ3ÔOÓhéOÚ3Ò6éOÓ×Ñ�ÕíìÞé�Ý�Û�Õ{Ú6áâÛçÛÙ��Ñ6ßíáâÚ�ØféªÓ Ñ é3ÛÙ�OáàÓ×Õ3ÒÂØ{Õ�Û�éªÔ8é�Ó×Ø¡Ø�ÛçÛ
áâÚ6Ö�Ý(áàÑ���Ûëé�Ý3Ò�Õ�é�éãÑ	Ò�Õ�ÞtÝ�Û�Õ6Ö.ÛqÑ�Ú��7ä��YÑ�äîÑ�Ô�Û�Þ(áoÛ0é3Ý�Ñ{Þ�é�Ó×Ø¡ØíÒ�Ø¡ÔOÑ�ÛçÛ�áâÚ6Ö�ÝFáàÑ���Û
Û0e�ÛÙÖ�éªÓ�êÞÛqÓ×Õ+ÔOÚ�Ö�Ý(Ö�Ò�ÔæÛ�ÔÙç,èVÝ�Û²é�éãÑ
ßëÒ�Ö�éOÔdé�Ý3Ò6édé3Ý�Ûq�æÛ�ÔYÚ�ØhéOÔ�ßÞÛ0é�ÛçÛ0é�é3ÛÙ��é�Ófé3Ý�Ó×Õ6Ö���Û�Ò�Ô/Ñ

÷$ø�ø
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Ó¡Õ�ß	Õ$Ú�á�ÛçÛÙ��Ñ�ß�Ö�Ñ�Ø¡Ñ��OÔ�Ò�Õ�ÞFÒ�Ø×ÔYÑpÓ¡Õ�é3Ý�Û¸g A èùáàÑæÞ�Û�Ñ�ßÎé3Ý�Û°Û�åæäçÛÙ�OÓ¡áoÛÙÕîé�ápÒ�Ó�ÛÙÔMÑ�Ú��
ÒÂä�ä��OÑ�Ò�Ö�Ý]Ð$Ú�Ófé3Û�Ú�ÔæÛ�ßÄÚ�ØúÓ×Õ�é�Ý�Û�ä��ªÒ�Ö0éªÓ¡Ö�Ò�ØíÔYÖ.ÛÙÕ3Ò��OÓ¡Ñ�ç

^o»�� ���
	���
�Á��c�.�
	

Ó�ÕPé�Ý�Ó×ÔàÖ�Ý3Ò�äÙé3Û��Ùì7é¶Û´Ý�ÒWê�ÛHä��æÛ�Ô�ÛÙÕêé3Û�ÞûÒCÕ6Ñxê�Û�Ø�Ý�Û�Ú��YÓ×Ô�éªÓ×ÖtéªÑó��Û�Þ6Ú�Ö.Û®é�Ý�ÛFÖÙ�OÑ�ÔYÔOÓ¡Õ�ß
Õ$Ú�á�ÛçÛÙ�sÑ�ßãáâÚ�ØféªÓ�Ñ¥Ö�Ñ�Ø¡Ñ�����Û�Ö0éªÓ¡Ø×Ó×Õ�Û�Ò�� A é�Û�Ó¡Õ�Û���éª�æÛ.ÛÙÔ�ç	èVÝ6Ó×Ôqá	Ò�ÜHÓ¡Õ«éOÚ��OÕÝØÄÛ�Ò�Þ�éªÑ+��ÛlÑ
Þ6Ú�Ö.Û²é3Ý�Û�Õ$Ú�áâÛ�Û���Ñ�ß\ê{Ó¤Ò�Ô7�æÛeÐ$Ú�Ó¡��Û�Þ�ßÄÑ��7ß�Ø¡Ñ�Û3Ò�Ø>�OÑ�Ú�éOÓ×Õ�ß9Ó¡Õ+Ò9òëø A ÓãÖ�Ý�Ó¡ä+Ò�Õ�ÞtÝ�Û�Õ�Ö�Û
Û�Û�éæé3ÛÙ��Ú�éOÓ×Ø¡Ó×ü�Ò5éªÓ×Ñ�ÕâÑ�ß�é�Ý�Û�áoÛ0é�Ò�Ø3Ø×Ò�ÜÞÛ��YÔØßÄÑ��8Þ�Û�é�ÒÂÓ×ØÄÛÙÞ��OÑ�Ú�éOÓ×Õ�ß6çSÚ>Û�Ý3Ò�ê�Û�Ü3�YÔæé�ä��OÑWê�Û�Þ
é�Ý3Ò6é7ÔæÛ�ä3ÒÂ�ªÒ6éOÓ×Õ�ß�Ò�Ô�Û0é7Ñ�ßúáâÚ�ØféªÓ Ñ�Ö�Ñ�Ø×Ñ��æÛ�Þ�äîÑ�Ó×ÕêéªÔ�Ñ�Õðé3Ý�Û�ä�Ø¤ÒÂÕ�ÛMÓ¡ÕîéOÑâáàÑ�Õ�Ñ{Ö�Ý��OÑ�ápÒ6éOÓ×Ö
Ö�Û�Ø¡Ø×Ô�Ú�ÔOÓ¡Õ�ß	Òxå6Ó¡Ô/Ñ¥ä3Ò��ªÒÂØ×ØÄÛÙØ>Ø¡Ó×Õ�ÛÙÔ�Ó¡Ô�Ö�Ñ�áàä�Ú�éªÒ6éªÓ¡Ñ�Õ3Ò�Ø¡Ø¡ÜoÝ3Ò��OÞ>ç¶ÚjÛÑÝ3Ò�êÞÛ�Ò�Ø×ÔYÑpä6�OÑ�ä#Ñ�Ô�ÛÙÞ
Ò�ßëÒ�Ôæé°Ý�ÛÙÚ��OÓ¡ÔæéªÓ¡Ö
éOÑFÔYÑ�Ø¡ê�Û
é�Ý�Ó×Ôqä��OÑ�Û�ØÄÛÙáýÒ�Õ�ÞCÖÙÑ�áàä3Ò���ÛÙÞCÑ�Ú6�s�æÛ�ÔOÚ6ØhéªÔ�é�Óhé�Ý>é�Ý3Ò6ésÑ�ß
ÒÂÕ«ÛXåæÓ×ÔæéOÓ×Õ�ßðø\��Ñ¥Û3Ò�Ô�ÛÙÞ«é�Û�Ö�Ý�Õ6ÓªÐ$Ú�Û�é3Ý�Ò6é�Ö�ÒÂÕÝÛ�Û�Ò�Þ�Ñ�ä�é3ÛÙÞ´éªÑ�ÔOÑ�Ø¡êÞÛ�é�Ý�Û9ÔªÒÂáoÛâä6�OÑ�Û{Ñ
ØhÛ�á+ç 0 Ú��¶Ý�Û�Ú��YÓ×ÔæéOÓ×Ö��OÚ�Õ6Ô7Ò�Û#Ñ�Ú�éLþ�ÿÑéªÓ¡áoÛÙÔØßëÒÂÔæé3ÛÙ�né�Ý3Ò�Õðé3Ý6Ó×Ô�é3Û�Ö�Ý6Õ�ÓªÐ$Ú�ÛLédÝ�ÛÙ��Û�Ò�Ô¶é3Ý�Û
ÖÙÑ�Ôæé�Ñ6ßIé3Ý�ÛâÔYÑ�Ø×ÚÙéªÓ×Ñ�ÕF��ÛÙá	ÒÂÓ×Õ�Ô�Ö�Ñ�áàä3Ò��OÒ�Û�ØhÛ�ç5Å?Ó¡Õ3Ò�Ø¡Ø¡Ü�ì�énÛ�Ý3Ò�êÞÛ9Ú6Ô�Û�Þ�é�Ý�Ó×Ô�Ý�Û�Ú��YÓ×Ô�éªÓ×Ö
ßÄÑ��	��ÛÙÞ�Ú�ÖÙÓ×Õ�ßjé�Ý�ÛFÕ$Ú�á�ÛçÛÙ�-Ñ�ß�Ó¡Õîé�Û��YÔ�Û�Ö0éªÓ¡Ñ�Õ�Ô-ÒÂápÑ�Õ6ßCáâÚ�ØféªÓ¡ä�ØÄÛ��æÛ�Ö�éOÓ×Ø¡Ó×Õ�Û�Ò�� A é3ÛÙÓ×Õ�ÛÙ�
éO��Û�Û�Ô�ìðédÝ�ÛÙ��Û�é3Ý�Û�éª��Û�Û�ÔëßÄÑ��MÞ�Ó×Ô�éªÓ×Õ6Ö�é�Õ�Û0éªÔ�Ò��æÛ9á	ÒÂ��Ó�ÛÙÞHé�Óhé�Ý�Þ�ÓheçÛ��æÛ�Õêé�Ö�Ñ�Ø¡Ñ��OÔÙçsèVÝ�Û
ÛXåæäçÛÙ�OÓ×á
Û�ÕêéªÒ�Øð��ÛÙÔOÚ�ØféªÔ���ÛÙäîÑ���é3ÛÙÞ(ÔæÝ�ÑWé�é3Ý�Û²Û0e�ÛÙÖ�éªÓ�êÞÛÙÕ�Û�ÔYÔMÑ�ß[Ñ�Ú���Ò�ä6ä��OÑ"ÒÂÖ�Ýíç
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è6587Ù�97:53Ò�ÔRÛ;737�ÕpÒ�Þ��ªÒ�ápÒ=<OÓ×Ö,Ó¡Õ�Ö��>7�Ò�Ô>7�Ó¡Õ?<@587�ä#ÑxéA7��RÖÙÑ�Õ�ÔOÚ6ápäB<OÓ×Ñ�Õ�ÑDCFEHGJILK[Ö�Ó×�YÖ�Ú�ÓM<ªÔ
Ó¡Õ9�97�ÖN7�ÕO<+<ªÓ¡áP7ÙÔ�ç[è65�Ó×Ô�5�Ò�Ô�ØQ7ÙÞR<ªÑ�ÒS5�Ó¡ßT5âÑ�ä;7��OÒ=<ªÓ¡Õ�ßH<@7Ùápä;7��OÒ=<ªÚ6�97U<@5B7��97ÙÛ"Ü�Ò=VW7�ÖN<OÓ×Õ�ß
<9587A<OÓ×áàÓ×Õ�ß�Ö�Ñ�Õ6Ö37��YÕ�Ô+X$Ú�ÓY<97ãÔ>7��OÓ¡Ñ�Ú�ÔYØ¡Ü�ç[Z�êT7ÙÕàÚ6Õ�Þ87��?Õ�Ñ��OápÒ�Ø$Ñ�ä;7��OÒ=<ªÓ¡Ñ�Õ�Ô'<@587\<97�áàäW7Ù�^]
Ò=<OÚ��97qÖ�ÒÂÕF�OÓ¡Ô97qÛ"Ü(Ô>7ÙêD7��ªÒÂØJ<97�Õ�Ô�ÑDC�Þ87Ùß��97N7�Ô�ÒÂÛîÑWêT7_<@5B7âÒ�áâÛ6ÓQ7�ÕO<1<@7Ùápä;7��OÒ=<ªÚ6�97�ç\`MÖa]
ÖÙÑ��OÞ�Ó¡Õ�ß_<ªÑbK�è1cdIfe1þ$gOhji4ì{äîÑWéA7���Þ87�Õ�ÔYÓY<�Üfkl7ÙÕ87��Yß�ÜàÞ�Ó×ÔYÔOÓ¡ä3Ò=<@7ÙÞpä;7��8Ú�Õ�ÓM<,ÒÂ�97�ÒqäW7Ù��Ú6Õ�ÓY<
<OÓ×á47$míÓ×Õ�ÒMÖn5�Ó×ä�Ó×Ô\�OÓ×ÔYÓ×Õ�ß�ÔOÓ¡ß�Õ�ÓMo3Ö�Ò�ÕO<OØ¡Ü�Û;7�Ö�ÒÂÚ�Ô97,Ñ=Cp5�Ó×ßD587��[Ö�Ø×Ñ{ÖnqT]��OÒ=<@7�Ò�Õ�ÞâÓ¡Õ�Ö��>7�Ò�ÔYÓ×Õ�ß
Þ87�ê{Ó×Ö37MÞ87�Õ�ÔYÓY<�Ü�ç+K�ÕrCëÒ�ÖN<�ìæÛ"Üts�ÿ6þWÿqäîÑWéA7��,ÞB7�Õ�ÔYÓY<�ÜpÓ×Õ	ÔYÑ�á47��>7�ß�Ó¡Ñ�Õ�ÔãÑ=CF<@587�Ön5�Ó×ä	á	Ò�Ü
�YÓ×Ô97u<ªÑvs�ÿ�ÿTwyxDza{"|dCÄÑ��L�}hÂÕ6á�<97�Ön5�Õ�Ñ�Ø×Ñ�ß�Ü�ç�è65879á	Òxå6Ó¡áâÚ�á ÔYÚ�Ô><ªÒ�Ó×Õ87ÙÞ:äîÑWéA7���ÑWêT7Ù�
ÒàÔOä;7�Ö�ÓMop7�Þ�Ø¡Ó×áàÓY<7ápÒ�Ü+Ö�Ò�Ú�Ô>7b7Xå6ÖN7�ÔYÔOÓ¡êD7~587�Ò=<OÓ×Õ�ßpÑDC�<9587�Þ87�ê{Ó×Ö37�Ú�ØY<OÓ×ápÒ=<@7ÙØ¡Ü-ØY7�Ò�Þ6Ó×Õ�ß
<OÑ9ÓY<ªÔ�CëÒ�Ó×Ø¡Ú��97Âç��S7ÙÔOÓ×ß�Õ�Ò�Õ�Þ�ä�Ø×Ò�Ö37ÙáP7ÙÕ}<,ÑDC'587�Ò�<�ÔOÓ×ÕBq{Ô,Ò�Ô,é\7ÙØ×Ø>Ò�Ô\<@5B7��OápÒ�Ø#êæÓ×Ò�ÔU53Ò�êD7
Û;7�ÖÙÑ�áP7MÓ×ÔOÔYÚ87�Ô�ÑDC\ÚB<OápÑ�Ô><,Ó¡ápä#Ñ��^<�Ò�Õ�ÖN7�ç��H<9587��U<953Ò�Õt<@7Ùápä;7��OÒ=<ªÚ6�97L�YÓ×Ô97Âì3ÒR5�Ó¡ßT5�Ñ�ÕL]
Ön5�Ó¡äP<9587��Yá	Ò�Ø3ß��ªÒ�Þ�ÓY7�ÕO<8Ö�Ò�Õ	Ò=VW7�ÖN<�Û#ÑD<@5päW7Ù�>CÄÑ��Yá	Ò�Õ6Ö37�Ò�Õ�Þp�97�Ø¡Ó¤Ò�Û6Ó×Ø×ÓM<�ÜqÔOÓ×ß�Õ�ÓYo3Ö�Ò�ÕO<ªØ�Ü�ç
IæÑ�áP7(�97�Ô>7�Ò��YÖn587��YÔ-53Ò�êT7�Ò�Þ6Þ��97ÙÔOÔ97ÙÞ�<9587Fä6�OÑ�Û�ØY7�á ÑDC�Ó×ÞB7�ÕO<ªÓMo3Ö�Ò=<OÓ×Ñ�Õ@ÑDC_5�Ñ=<-ÔOä#ÑD<OÔ
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Ó¡ÕóòSG[I�KLÖn5�Ó×ä6Ôu<@5�Ò=<�áàÑ�Ô^<ªØ¡ÜHÓ×Õ"ê�Ñ�Ø�êT7pÖ�Ñ�áàä�Ø×Ó¡Ö�Ò=<97�Þ�587�Ò=<�Þ6ÓYVîÚ�ÔOÓ¡Ñ�Õ�7NX$Ú3Ò=<ªÓ¡Ñ�Õ�Ôte�sÂ��i4ì
é15B7��97�Ò�Ô�ÑD<@5B7��OÔ�5�ÒWêD7�ä��OÑ�ä#Ñ�Ô>7�ÞÝÒ�Õ:Ò�ØM<@7��YÕ3Ò=<OÓ¡êT7sä�Ø¤ÒÂÖ37�á47�ÕO<�ÔYÖn587�á47?<ªÑ�ÖÙÑæÑ�Ø[Þ�ÑWé�Õ
Ò/5�Ñ=<�Ön5�Ó×ä�e1þjsT�{ì+sThæì�hTs$ì�hæþ3i�çy �ÑxéA7ÙêD7��ÙìãÓ×Õy<95�Ó×Ôb<9587�ÔYÓ×Ô9éA7+ä6�97�Ô>7�ÕO<pÒ�Õ@Ò�Õ3Ò�Ø�Ü{ÔOÓ×Ô
<97�Ön5�Õ6ÓQX$Ú87¡<953Ò=<àÓ×Ô�Û3ÒÂÔ97�ÞIÑ�Õ@ÔOÓ×áàä�ØY7�Ö�Ñ�áàä�ÚB<ªÒ=<ªÓ¡Ñ�Õ3Ò�Ø,ßD7�Ñ�á47N<O�YÜ�ç¢c17�Ö37ÙÕO<ªØ¡Ü�£�Ò�Õ6ß
5�Ò�ÔU5�Ó¡ßT5�Ø×Ó¡ßT5O<@7ÙÞP<@5B7LÕ8737ÙÞtCÄÑ��ãÕB7Ùé¤<@587Ù�OápÒ�Ø#Þ87�ÔYÓ×ß�Õ�ÔãÓ×Õ-Ñ��YÞ87���<ªÑ9ÖÙÑ�äW7�Ú�ä-é�ÓY<95r<@5B7
Ön5�Ò�Ø×ØY7�Õ�ß�Ó¡Õ�ßâÔYÖ37�Õ�Ò��OÓ¡Ñ�Ô17�Õ�ÔYÚ�Ó×Õ�ß?CÄ�YÑ�á¥<9587�5�Ó¡ßT5L]�ÔYÖ�Ò�ØY7LÓ×ÕO<97�ß��OÒ=<ªÓ¡Ñ�Õ�e¦hD§=i�ç8�(Ó×�OÒ�Õ�Þ3ÒR7a<
ÒÂØ4ç¨53Ò�Þ@ÔOÚ�ÖÙÖ37ÙÔOÔ>CÄÚ6Ø×Ø¡Ü@Ú�Ô>7�Þ�<@587-o3Õ�ÓM<@7-ê�Ñ�Ø×Ú�á47�áP7a<@5�Ñ{Þ@Ò�ä�ä��YÑ"Ò�Ön5¢<OÑ:Ó×Õ"êT7ÙÔ><ªÓ¡ß"Ò=<97
ápÒ%åæÓ×á�Ú�á©<@7�áàä;7��ªÒ�<ªÚ��>7L�OÓ¡ÔOÓ×Õ6ß�Ñ�Õ�Ò~ª,��EGáàÑD<@5B7��OÛ#Ñ"Ò��YÞ�e¬«T§=i�ç�ª7�­�_ItCëÒÂÛ��OÓ¡Ö�Ò=<OÓ×Ñ�Õ
Ó¡ÔâÕ�ÑWé ÛW7ÙÓ×Õ�ßFÓ×áàä�ØQ7ÙáP7ÙÕ}<97�ÞÝé�ÓY<@5�«�ÿFÕ�á®<@7ÙÖn5�Õ�Ñ�Ø¡Ñ�ß�Ü�ìRÒÂÕ�ÞDÔOÑ{Ñ�ÕDé�Ó¡Ø×ØRÛW7	ápÑWê{Ó×Õ�ß
<OÑ�§Oh(Õ�á+ì?é1587Ù�97�ä#ÑWé\7Ù�9Þ�Ó×ÔYÔOÓ×ä�Ò=<ªÓ¡Ñ�Õ
53ÒÂÔâÛW7ÙÖ�Ñ�á47-ÒHápÒj¯YÑ��qä��YÑ�Û�ØQ7Ùá Û;7�Ö�Ò�Ú�Ô>7�ÑDC
Û#ÑD<95�Ò�ÖN<OÓ¡êT7LÒ�Õ�Þ�ØQ7�ÒDq%Ò�ßT7�äîÑWéA7��7Ø¡Ñ�ÔOÔÙç��S7�ÔOÓ¡ß�Õ-ÑDCúÔ>7ÙêD7��ªÒÂØíäîÑWéA7��7ÔOÒWê{Ó¡Õ�ßR<@7ÙÖn5�Õ�ÓQX$Ú87ÙÔ
Ò�<:<9587�Ö�Ó¡�OÖÙÚ�ÓY<�Ò�Õ6Þ(ÒÂ�OÖn5�ÓM<@7�Öa<ªÚ��OÒ�ØðØQ7�êT7ÙØ4ì3Ò�Õ6Þ¡587�Ò=<�ÔOÓ¡Õ8q-Þ87ÙÔOÓ¡ß�Õv<95$Ú�Ô153Ò�êT7sÒ�ÔOÔYÚ�áP7ÙÞ
ß��97�Ò�<�Ó¡ápä#Ñ��^<�Ò�Õ�ÖN7H<ªÑ�Ó¡Õ�Þ�Ú�Ô^<ª�YÜ�eµþWÿTh�i4ç
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¾�7:53Ò�êT7Mä6�OÑ�ä#Ñ�Ô97ÙÞ	Ô>7ÙêT7Ù�ªÒ�Ø#áàÑæÞ87ÙØ×Ô�Ó¡Õ4<95�Ó×ÔRÖn53Ò�äL<@7��Ùì{é156Ó×Ön5	ápÒ�ÜRCëÒ�ÖÙÓ×Ø×ÓM<�Ò=<97,Ó×Õ�Ó¡Þ87�ÕL]
<OÓYC�Ü{Ó×Õ6ß¿<9587H5�Ñ=<,ÔOä#ÑD<OÔnÀÂüÙÑ�Õ87�ÔãÓ×Õ-Ò�ò�GJILK�Ön5�Ó¡äíç�Á?Ó¡�OÔ><8Ó¡ÕP<@5B7MÖ�Ñ�Õ}<OÓ×Õ$Ú�Ñ�Ú6Ô,Þ�Ñ�ápÒ�Ó×Õ9éA7
5�ÒWêD7sÚ6Ô97�Þv<@587�ÖÙÑ�Õ�Ö37ÙäB<�ÑDC?Ò�Ú6Õ�ÓY<�ÖÙÓ×�OÖÙØQ7�áàÑæÞB7�ØW<OÑpÖ�Ò�Ø×ÖÙÚ�Ø¤Ò�<@7H<9587�Ø×Ñ{Ö�Ò�Ø;<@587Ù�OápÒ�ØF7NCÂ]
CÃ7ÙÖN<�Ò=<�Ò�äîÑ�Ó×ÕO<RÞ�Ú876<ªÑ�<9587d5B7�Ò=<RÛ;7�Ó¡Õ�ß�Þ�Ó×ÔYÔOÓ×ä�Ò=<@7ÙÞ4CÄ�YÑ�á Ô>7ÙêT7Ù�ªÒ�Ø�ä#Ñ�Ó×ÕO<�587�Ò=<8ÔOÑ�Ú6�OÖ37ÙÔ
Þ6Ó×Ô><O�OÓ¡Û�ÚB<@7ÙÞ:ÑxêD7���<@5B79Ön5�Ó×ä:ä�Ø×Ò�Õ87�çu¾
7?7ÙÔ><�ÒÂÛ�Ø×Ó¡Ô95­<@5�Ò=<qÒ�äîÑ�Ó¡ÕO<�Ñ�ÕÝÒ�Ön5�Ó×ä:Ö�ÒÂÕÝÛ;7a]
ÖÙÑ�á47LêT7��^Ü"5�ÑD<,Þ�Ú87S<ªÑR<9587�Ö�Ñ�Õ�Þ�Ú�Öa<ªÓ×Ñ�Õv7aV�7ÙÖN<OÔ�Ñ=C[Ñ=<@587Ù�U587�Ò�<�ÔOÑ�Ú��YÖ37ÙÔ�ì�Ò�ØM<@5�Ñ�Ú6ßT5�ÓY<
ápÒ�Ü+Õ�ÑD<d53Ò�êT79Ò4587�Ò=<�ÔOÑ�Ú��OÖN7âÓ×Õ(ÓY<ªÔ�Ó¡ápá47�Þ�Ó×Ò=<@7Lê{Ó¡Ö�Ó×Õ6ÓY<�Ü�ç6K�ÕFÑ�Ú���ápÑ{Þ87�Ø�ì8<@587u587�Ò�<
Ø¡Ñ�ÔOÔRÞ�ÚB71<OÑ��ªÒ�Þ�Ó×Ò=<ªÓ¡Ñ�ÕR53ÒÂÔ8Û;737ÙÕ	Ó¡ß�Õ�Ñ��>7�Þíç[KÄC>ÓM<RÓ×Ô�<ªÑ�Û;77Ö�Ñ�Õ6ÔOÓ×ÞB7��97ÙÞíìæÒ�ÕàÒ�ä�ä��YÑ�ä��OÓ×Ò=<@7
5B7�Ò=<�Ø×Ñ�ÔOÔ6CÄÚ�Õ�Öa<ªÓ×Ñ�Õv5�Ò�Ô6<ªÑ�ÛW7�Ó¡Õ�Ö�Ñ��YäîÑ��ªÒ=<97�Þíç

Åd7Xå�<Lé\7b53Ò�êT7âÔ^<ªÚ�Þ�ÓY7�Þf<9587âÔOÒ�áP7qÓ×ÔYÔOÚ87�Ó×ÕHÒpß��OÓ¡ÞL]�Û3ÒÂÔ97�Þ(ápÑ{Þ87ÙØJ<OÑr7�åæä�Ø¡Ñ�ÓY<:<@5B7
ÒÂÞ6êÂÒ�ÕO<�Ò�ßT7ÙÔLÑDCRÞ�Ó¡ÔOÖÙ�97N<97âÞ�Ñ�ápÒ�Ó¡Õ(ÖÙÑ�ápä6ÚB<�Ò=<OÓ×Ñ�Õ>çH :7��97âÒ�Ø×ÔYÑpéA7?53Ò�êT7âÕ�Ñ=<@7�Þ�ÔYÓ×áàÓ×Ø×Ò��
�>7�ÔYÚ�ØY<OÔ�ç¨Á3Ú��><9587��âéA7-53Ò�êT7+ä��OÑ�äîÑ�Ô>7�Þy<@5B7+ÖÙÑ�Õ�ÖN7�äB<àÑDCMÒHÔYéA737Ùä é�Ó×Õ�Þ6ÑxéJÓ×Õ<Ñ��OÞ87Ù�
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Ø¡ÓY<@7Ù�ªÒ=<OÚ��97-<ªÑ<Ó¡Þ87�ÕO<OÓYC�Ü@ÔOÚ�Ön5ûÒóé�Ó¡Õ�Þ�ÑWé�e¦«D«=i4çÈ`�Ø×Ø1<@587FápÑ{Þ87�Ø¡Ôpä6�OÑ�ä#Ñ�Ô97ÙÞ Ó×ÕÉ<95�Ó×Ô
Ön53ÒÂäB<@7Ù�u7ÙÔ><�ÒÂÛ�Ø×Ó¡Ô95ÝÑ�Õ87àÓ×áàäîÑ��^<�Ò�ÕO<�o3Õ6Þ�Ó×Õ�ß-<@5�Ò=<sÒ+Õ�Ñ�ÕL]�ÔYÑ�Ú��OÖN7	ä#Ñ�Ó×ÕO<�Ö�Ò�ÕCÛ;7�ÖÙÑ�áP7
5�Ñ=<9<@7Ù�b<@5�Ò�ÕDÔOÑ�áP7-Ñ=C6<@587-ÔYÑ�Ú��YÖ37�ä#Ñ�Ó×ÕO<ªÔsÞ�Ú87r<OÑ­<@587	�97�Ø×Ò=<ªÓ�êT7päîÑ�ÔYÓY<OÓ×Ñ�Õ�Ó¡Õ�ß�ÑDC1<@587
ÔYÑ�Ú��OÖN7�Ô\Ò�Õ�Þ�Ó¡Þ87�ÕO<ªÓMC�Ü{Ó×Õ�ßU<9587�áEÓ×ÔðÖ��YÓY<OÓ×Ö�ÒÂØ×Ø¡Ü�Ó¡ápä#Ñ��^<�Ò�ÕO<;<ªÑ17�Õ�ÔYÚ��97+<9587+<@587Ù�OápÒ�Ø�ÔOÒ=CÃ7N<�Ü
ÑDCJ<@5B7qÖn56Ó×äíç
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Á3Ñ���ÖÙÑ�ÕO<ªÓ×Õ$Ú�Ñ�Ú�Ô�<9587��Yá	ÒÂØ3ÔOÑ�Ú��YÖ37ÙÔ�ìæéA7�Ú�Ô97:<@5876<@7Ù�OáàÔA5B7�Ò=<�Ò�Õ�ÞpäîÑWéA7��8Ó×ÕO<@7Ù�OÖn53ÒÂÕ�ßT7a]
Ò�Û6Ø¡ÜÝé�ÓY<@56Ñ�ÚB<9Ø¡Ñ�ÔOÔâÑ=C�ßT7�Õ87Ù�ªÒ�Ø¡ÓY<�Ü�ç�¾�7�Ò�Ø¡ÔOÑ�Ò�ÔYÔOÚ�á47t<@5�Ò=<?587�Ò=<?CÄ�OÑ�á®<@5B7-ÔOÑ�Ú6�OÖ37ÙÔ
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Þ�Ó¡ÔOÔYÓ×ä3Ò=<97�Þ-Ó¡ÕP<9587LÒ�á�Û�ÓQ7ÙÕ�Ö37Âç�è6587LÑ�Û}¯>7�ÖN<OÓ¡êD7LÓ×Ô�<ªÑâÓ¡Þ87�ÕO<OÓYC�Ü?<@5B7Lü�Ñ�ÕB7�Ô,Ñ�Õ4<@587dÑ3ÑæÑ���ì
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ä#Ñ�Ó×ÕO<:587�Ò=<MÔYÑ�Ú��YÖ37bäBÒ=<�Ò�Õ"Ü"<�Ò��YßT7N<�äîÑ�Ó×ÕO<1åùÓ×Ô17�åæä��>7�ÔYÔ97�ÞÝÒ�Ô6<9587âÒ�áàÑ�Ú�ÕO<�ÑDC¼587�Ò=<
CÄ�YÑ�áæäG�97ÙÖ37�Ó�êT7ÙÞDé�ÓY<@56Ó×Õ�<@587pÚ�Õ�ÓY<qÖÙÓ×�OÖÙØQ7àÖ37ÙÕ}<97��>7�ÞõÒ=<¿<@587päîÑ�Ó×ÕO<_åsç�è656Ó×Ô�Ú6Õ�ÓY<qÓ×Ô
ÔOÒ�áP7+Ò�Ô~<@5�Ò=<àÑDCH<9587�Þ�Ó×Ô^<�Ò�Õ�ÖN7(Û;7N<�éA737ÙÕ¤ä Ò�Õ6Þ¢åqì,Ò�Õ6ÞIápÒ�Ü<ÛW7+�97ÙØ¤Ò=<97�Þ¨<ªÑ�<@587
áàÓ×Õ�Ó¡áâÚ�á Ø×ÒWÜ�Ñ�ÚB<�Þ6Ó×á47�Õ�ÔYÓ×Ñ�ÕHÑ=C+<@5879Ön5�Ó¡äíç�è65879Ö�Ú6áâÚ�Ø¤Ò�<ªÓ¡êD7R587�Ò=<��97ÙÖ37ÙÓ¡êT7ÙÞCÒ�<S<@587
ä#Ñ�Ó×ÕO<1åïÓ×Ô17�ê�ÒÂØ×Ú3Ò=<97�ÞFÒ�Ô:<9587qØ×Ó×ÕB7�Ò��7ÔYÚ�äW7Ù�Oä#Ñ�ÔOÓM<ªÓ¡Ñ�Õ(Ñ=C�<@587sÒ�áàÑ�Ú�ÕO<ªÔ��97ÙÖ37ÙÓ¡êT7ÙÞ�Ò=<1å

÷$øpç



�"�}�;�
�O�$�����"�"�'�p��� � � � �;�:�v���"���+�p� �

CÄ�YÑ�á Ò�Ø¡Ø�587�Ò=<>]¥ßT7�ÕB7��ªÒ�<ªÓ×Õ6ßàÔYÑ�Ú��YÖ37�Ô�Ñ�Õ-<@587�Ön5�Ó¡äíç
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Á[Ó×ß�Ú��>7_hæç�þTè�E�Õ6ÓY<�Ö�Ó¡�OÖÙØQ7�áàÑæÞ87ÙØíÑDC[587�Ò�<��>7�ÖN7�Ó¡êD7�ÞFÒ=<�äîÑ�Ó×ÕO<6å
`MÔ�Ó¡Ø×Ø¡Ú�Ô><O�ªÒ=<97�Þ(é�ÓM<@5�Á?Ó¡ß�Ú��>7?hæç�þ�ìíØY7N<�Òt5B7�Ò=<�ÔYÑ�Ú��YÖ37àÒ=<�Ò	ä#Ñ�Ó¡Õ}<_äyßT7ÙÕ87��OÒ=<@7�ÒÂÕ

ÒÂápÑ�Ú6Õ}<6éàì85B7�Õ�ÖN7NCÄÑ��^<@5�Þ87�Õ6ÑD<@7ÙÞ(ÒÂÔ\<@587�Ô^<ª�>7�Õ�ßD<95�ÑDC�<@587�ÔYÑ�Ú��YÖ37¿ä,ç�G�7N<U<9587S<�Ò��YßT7N<
ä#Ñ�Ó¡Õ}<�å ÛW7�Ò�<qÒvZ�Ú�ÖÙØ×Ó¡Þ�Ó¤Ò�Õ�Þ6Ó×Ô><ªÒ�Õ�ÖN7~êvCÄ�OÑ�áëä,ç4ªãÑ�Õ�ÔYÓ×Þ87Ù�S<@587�Ö�Ó¡�OÖÙØQ7?ìAíCÑDC�Ú�Õ�ÓY<
�OÒ�Þ�Ó¡Ú�Ô,é�ÓY<95�Ö37�ÕO<97��6åqì3Ò�Õ�Þt<9587�Ö�Ó×�YÖ�ØY7Sì6îpÑ=C[�OÒ�Þ�Ó¡Ú�Ô6ê�Ö37�ÕO<97��97ÙÞHÒ=<1ä7ç�G�7a<:ìAíHÒÂÕ�Þ
ì6î�Ó×ÕO<97��OÔ>7�Öa<�Ò=<S<9587b<�é�Ñ�äîÑ�Ó¡ÕO<ªÔSï Ò�Õ�Þ�ð	ç_G�7N<H<@5879ÒÂÕ�ß�ØQ7sÔOÚ�ÛL<@7�Õ6Þ87�ÞÝÛ"Ü¡<95879Ò��YÖ
ï:ådð.ÑDCUì6îHÒ=<_<@587àÖ37ÙÕO<@7��bäGÛ;7rs=ñæç	è65B7	Ö�Ñ�Õ}<O�OÓ¡Û�ÚB<ªÓ¡Ñ�Õ:ÑDCU5B7�Ò=<_CÄ�OÑ�áæäGÒ=<_åñÓ×Ô
é¿ñTxjòÞkÄÓ4ç¦7�ç�ìpé¤ó |õôõö|Ä÷3ö m�ç�E�ÔYÓ×Õ�ß�ÔYÓ×áàä�ØQ7�ßT7�Ñ�á47N<O�YÜpé\7�Ö�Ò�Õ�Þ87��YÓ¡êT7�<953Ò=<7ÔYÓ×Õ'klñTxTsTm+ø ù|õö ì
Ñ��uñ¡ø�s�ÔOÓ¡Õ;úpù ù|õö çt :7�Õ�ÖN7�ì[<9587~587�Ò�<�ÖÙÑ�ÕO<ª�OÓ¡Û�ÚB<OÓ×Ñ�Õ:ÑDCãÔOÑ�Ú��YÖ37räGÒ=<_åñÓ¡Ô�ß�Ó¡êD7�ÕCÛ"Ü
s=érkÄÔOÓ×Õ;úpù ù|õö m9xjò�ç

�LÚ��9Ö�Ñ�Õ�Ö37Ù�OÕ�ÔpÒ��97"<9587-5�ÑD<9<97�Ô^<pä#Ñ�Ó¡Õ}<OÔ9Ñ�Õ¨<@587�Ön5�Ó¡äíç¨K�ÕO<ªÚ�ÓM<ªÓ¡êD7�Ø�Ü�ì�<@587�ÔYÑ�Ú��OÖN7
ä#Ñ�Ó¡Õ}<OÔ�Þ87No�Õ�ÓY<97�Ø¡ÜHÛW7ÙØ×Ñ�Õ�ßt<OÑ"<@587àÒ�Û#ÑWêT7�Ö�Ø×Ò�ÔOÔÙç~ÒãÚB<_<@587�áàÑ��97�äW7Ù�><ªÓ¡Õ87�ÕO<¿X$Ú87�Ô^<ªÓ¡Ñ�Õ
Ó¡Ôãé1587a<@587Ù�1<9587�Ô>7qÒ��97H<9587�Ñ�Õ�Ø�Ü	ä#Ñ�Ó¡Õ}<OÔ\<@5�Ò=<7Õ87N7�Þ"<ªÑ9Û;7�Ö�Ñ�Õ6ÔOÓ×ÞB7��97ÙÞíçRè6587�X$Ú87�Ô^<ªÓ¡Ñ�Õ
ápÒ�ÜCÛ;7-�>7a]�äB5��ªÒ�Ô>7�Þ@Ò�ÔbCÄÑ�Ø×Ø×ÑWé�ÔNèàÞ6ÑL7ÙÔR<@587Ù�97t7Xå6Ó¡Ô><àÒ�Õ"ÜóÕ�Ñ�ÕL]¥ÔOÑ�Ú6�OÖ37�ä#Ñ�Ó¡Õ}<�Ñ�Õ�<@5B7
Ñ�ÑæÑ��,é�ÓM<@5v587�Ò�<�Ö�Ñ�ÕO<@7ÙÕO<Mß��>7�Ò=<97��6<@5�Ò�Õ"<@53Ò=<�ÑDC?Ò�Õ"Ü�ÑDCJ<@5B7qÔYÑ�Ú��YÖ37qäîÑ�Ó¡ÕO<ªÔnû

�LÚ��MÑ�Û�Ô97Ù�YêÂÒ=<ªÓ¡Ñ�Õ�ÔÙìî�>7�ä#Ñ��><97�ÞHÓ¡Õ¡<@56Ó×Ô�Ön53Ò�äB<97���ìíÒ�Õ�ÔYéA7��MÓ×Õ¡<9587âÒ�Çp�Yá	Ò�<ªÓ¡êD7�çdÒ\7a]
CÄÑ��97�é\7�ä��OÑ{Ö37N7�Þ4CÄÚ��><9587��Ùì$éA7Mä#Ñ�Ó¡Õ}<RÑ�ÚB<�<�éãÑsÔOä;7�Ö�Ó×Ò�Ø3Ö�ÒÂÔ97�Ô�ÑDC�<9587�Ú�Õ�ÓM<�ÖÙÓ×�YÖ�ØQ77áàÑ{Þ87�Ø
Û�Ò�Ô97ÙÞàÑ�ÕR<@587,Þ6Ó×Ô><ªÒ�Õ�ÖN76ê�ÛW7a<�é\7N7�Õrä:ÒÂÕ�ÞRå�è\këÓÂm\ÿLüýh?þÞê4þ þ�ì"Ò�Õ6ÞvkëÓ×ÓÂmðÿ4þÉêrÿyÿBü h
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k�êæÓ¡Þ871Á?Ó¡ß�Ú��976hæçýsDm�ç¼K�Õ~<@5B77ÛîÑ�Ú6Õ�Þ3Ò��^Ü9Ö�Ò�Ô>77é1587�ÕräÝØ¡ÓQ7�Ô?Ñ�Õ4ìAí\ì}ñLÓ×Ô+73X$Ú3ÒÂØ8<ªÑSòJxDg�Ò�Ô
ä�ïdå Û;7�ÖÙÑ�áP7ÙÔ�Ò�Õ­7NX$Ú�Ó×Ø×Ò=<@7Ù�ªÒ�Ø'<ª�YÓ¤Ò�Õ�ß�ØQ7�çHIæÑ�Ó¡ÕFÖ�ÒÂÔ97vkëÓÂm�ì�<@587âÒ�Õ�ß�ØY7?sDñ{ìíÒ�ÔLÞB7No3Õ87ÙÞ
7�Ò��OØ¡ÓQ7��Ùì3Ó×Ô�ß��>7�Ò=<97��1<@53Ò�Õ­s�òJxDgàÒ�Õ�Þ(Ö�Ñ�Õ6Ô973X$Ú87ÙÕO<ªØ¡Ü(áàÑ��97�<@5�Ò�ÕCþjx=gàÑDC¼<@587¿587�Ò�<H7Ùá~]
Ò�Õ�Ò=<ªÓ¡Õ�ß4CÄ�YÑ�á�äI�>7�Ò�Ön587ÙÔH<@5B7�Ú�Õ�ÓM<�Ö�Ó×�YÖ�ØY7qÖN7�ÕO<@7Ù�97ÙÞ:Ò=<dåqçUK�ÕFÖ�Ò�Ô>7"këÓ¡Ó�mXìBåïÓ×Ô�Õ87�ÒÂ�97��
<OÑtäBÒ�Õ6Þ¡587ÙÕ�Ö37¿<@587qÖ�Ó¡�OÖÙØQ7�é�ÓY<95(�OÒ�Þ�Ó×Ú6ÔHê-ÒÂ�OÑ�Ú�Õ6Þ/äIÕ�ÑWéùØ¡ÓQ7ÙÔ:7ÙÕO<ªÓ×�>7�Ø�Ü-é�ÓY<95�Ó×Õ-<@587
Ú�Õ6ÓY<�Ö�Ó¡�OÖ�ØY7�Ò=<1åqç\ :7�Õ�ÖN7u<@5B7sÚ�Õ6ÓY<�Ö�Ó¡�OÖÙØQ7¿ìAí��>7�Ö37ÙÓ¡êD7�Ôd<9587_7�ÕO<ªÓ¡�97¿587�Ò�<�Ñ=C�äIÓ¡Õ-<95�Ó×Ô
Ö�Ò�Ô97Âç
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Case I : 1/2 < d < 1
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Case II : 0 <  d <= 1/2
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sæç�`MÕFÒ�ÖN<OÓ¡êD7qÔYÑ�Ú��YÖ37qÑDC�Ú�Õ6ÓY<�Ô><O�97�Õ6ßD<@5(Ó×Ô7ä�Ø×Ò�Ö37ÙÞFÒ=<:7�Ò�Ön5FÑDC[<@587 ö êT7��^<ªÓ¡Ö37�ÔÙçUE�ÔOÓ×Õ6ß
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ÑDC8Ô^Üæáàá47N<ª�^Üf<95879Ö�Ò�Ô>79Ó×ÔLÓ¡Þ87�ÕO<OÓ×Ö�ÒÂØ�Ò�Ø¡Ñ�Õ�ß�Ò�Ø¡ØJ<9587 ö �ªÒ�Þ6Ó¤Ò�Ø\Ø×Ó¡Õ87�ÔÙç¿K�Õ/<95879ä�Ø×Ñ=<S<@587
ÖÙÚ�áâÚ�Ø×Ò=<ªÓ�êT7�äîÑWéA7���Ò=<9<ªÒ�Ó×Õ6Ô�ÒàápÒ%åæÓ×ápÒ9Ò=<�Òàä#Ñ�Ó¡Õ}<7é�ÓM<@5+Þ�Ó×Ô^<�Ò�Õ6Ö37_<@7�Õ6Þ�Ó×Õ�ß~<ªÑWéãÒ��OÞ6Ô
þ�ç h�CÄ�YÑ�á�<9587FÖN7�ÕO<@7Ù�-Ò�Ø¡Ñ�Õ�ß�<@587+�ªÒ�Þ6Ó×Ú�ÔÙç è6587(ÖÙÚ�áâÚ�Ø×Ò=<ªÓ�êT7+äîÑWéA7��	Ò=<pÒ�Õ"ÜIÑ=CS<@587
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�æø þ�ç�«�ÿOsThTs{ì�é1587Ù�97f<9587FÔ>7�ØYCÂ]¥Ö�Ñ�ÕO<O�OÓ×Û6ÚB<ªÓ¡Ñ�Õ�CÄ�YÑ�á <@587FÒ�ÖN<OÓ¡êD7FÔOÑ�Ú��OÖN7

÷$ø��



�"�}�;�
�O�$�����"�"�'�p��� � � � �;�:�v���"���+�p� �

Ó¡Ô�þpÚ�Õ6ÓY<sÒ�Õ�Þ�<@587àÕ87a<�ÖÙÑ�ÕO<ª�OÓ¡Û�ÚB<OÓ×Ñ�Õ/CÄ�OÑ�á�<@587àÑD<9587��u��ÔOÑ�Ú��YÖ37ÙÔ�Ó×Ôqÿ6ç�«�ÿOsDhTs-Ú�Õ�ÓY<OÔ�ç
`�Ø×Ñ�Õ6ß-<9587��ªÒ�Þ6Ó×Ú�ÔS<95879Ö�Ú�á�Ú�Ø¤Ò=<OÓ¡êD79äîÑWéA7��qÒ=<qÒ�äîÑ�Ó×ÕO<�� é156Ñ�Ô97àÞ�Ó×Ô^<�Ò�Õ6Ö379Ó×Ô9þ�çô�O«Th
CÄ�YÑ�á <@5879ÖN7�ÕO<@7Ù�qÓ¡ÔHCÄÑ�Ú�Õ6Þ­<ªÑ�Û;7-þ�ç�«6þjhDg��6ìîé15�Ó¡Ön5ÝÓ¡ÔLß��>7�Ò=<97��H<953Ò�Õ­<@5B79Ö�Ú�áâÚ6Ø¤Ò=<OÓ¡êT7
ä#ÑWé\7Ù�	Ò�<	ÒÂÕ$ÜDÑDCd<9587�êT7Ù�><ªÓ¡Ö37ÙÔ�çÉ`��OÑ�Ú6Õ�Þ��âì�<@5B7��97+Ò��>7�ÑD<@587Ù��äîÑ�Ó¡ÕO<ªÔ�Ò�Ø¡ÔOÑ�é1587��>7
<9587MÖÙÚ�áâÚ�Ø×Ò=<ªÓ�êT7�ä#ÑxéA7��8Ö��YÑ�ÔOÔ>7�Ô\<95871<@5��>7�Ô956Ñ�Ø×Þ
�àç[è6587Mä#ÑWé\7Ù�ãä3Ò=<><@7Ù�OÕ�Ô8Ön53Ò�Õ�ßD7�Þr<OÑ
ÔYÑ�á47u7XåL<97�ÕO<Lé1587ÙÕHÔOÑ�áP7qÑDC¼<9587�ÔYÑ�Ú��YÖ37�ÔMÒ��97q�97ÙápÑWêD7�ÞíìîÓ4ç¦7�ç�ì�é15B7�Õ/§�Ñ��H�àÑDC[<@587 ö
ÔYÑ�Ú��YÖ37�ÔMÒ��97�ä6�97�Ô>7�ÕO<�ç�¾�7qßD7N<�ÔOÓ¡ápÓ¡Ø¤Ò��8�97ÙÔOÚ�ØM<ªÔ17ÙêD7�Õ¡CÄÑ���ÒàÔ>X{Ú�Ò��97Âç

1.495

R

r = 2.0

implies heat source of strength 1

Cumulative heat at        : 1.90252

Cumulative heat at        : 1.91534

Á[Ó×ß�Ú��>7¿hæç�gBè�è6587��Yá	ÒÂØðä3Ò=<9<97��YÕ�é�ÓM<@5�Ó¡Õ+Ò�Õ�ÑæÖa<�Ò�ß�Ñ�Õ
K�ÕPÁ?Ó×ß�Ú6�97:hæç���ì"é\7�Ö�Ñ�Õ6ÔOÓ×ÞB7���þWÿ_587�Ò=<8ÔYÑ�Ú��OÖN7�Ô�ÛW7ÙÓ×Õ�ß�ä�Ø×Ò�Ö37ÙÞp�OÒ�Õ�Þ�Ñ�áàØ¡Ü�Ñ�ÕpÒqÖn5�Ó¡ä
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Á?Ó×ß�Ú��97_h{çô�8è�èRÜ{ä�Ó×Ö�Ò�Ø�<@587Ù�OápÒ�ØíÞ�Ó¡Ô><O�OÓ×Û6ÚB<ªÓ¡Ñ�ÕtCÄÑ���þWÿ9ÔOÑ�Ú��OÖN7�Ô
ápÒ�ÜàÒ�Ø×ÔYÑ¿5�ÒWêD7d<OÑ�ß�Ú3ÒÂ�OÞàÖ37��^<�Ò�Ó¡Õ	ä#Ñ�Ó×ÕO<OÔ8Ñ���üÙÑ�Õ87�Ô8Ó×Õ~<@5B7dÑ3Ñ{Ñ��+<@53Ò�<�Þ6Ñ�Õ�ÑD<8ÖÙÑ�ÕO<�Ò�Ó¡Õ
Ò�Õ"Ü�ÒÂÖN<ªÓ�êT7�ÔOÑ�Ú��OÖN7�ç

ÓUÔÄÕ6Ô�� � Û Ý�Ì����FÚ�� ÝBßSà¼ÚpÛ à�áPâ�ØAãÌà�Û>Ù

K�Õ����OÞ87 �:<!�#"%$×áàä'&($MC�ÜP<9587�)*��áàä'+B<-,=<-$.��/�$./v<9587�)*��/O<-$./0+'��+'"21'��3#,4$(/�5�6\7u5�,87T79)*��/L]
"%$(187 �97*1:,<;��!$.1L]>=',4"97 1?3#�@187 &A$./f<@5B7B1'$."!)*�>7N<97C1'��3#,4$(/�D1¾�7R5�,87D7b<E,Dq=7*/:,
+�/'$YCF���%3
;��%$(1G�=CH"%+'$Y<-,4='&Y7I�97 "!��&.+B<-$.��/J,4/�1K,4"!"%+'3P7 1t<@5�,�<U<@587L"%��+'�%)37LM���$(/O<-"N,4�97LM�&O,4)N7*1J��/'&QP
,=<R,S"!+�='"97a<T�DCJ<@587U;��%$(1KM���$(/O<-" D+¾
7�,4�>7�$./O<@7*�>7*"^<@7*1�$(/-7 7V,4&.+�,=<!$(/';R<95879) +'3C+'&(,=<-$Q7T7
M��W6\7 ����/�&.PX,=<+<95872;��!$.1<M���$./}<!"*DZY65B7RM'�%��M�,4;�,=<-$.��/S�DCF5B78,=<�7*/B7*�!;VP<,4"!"%+'3P7 1
$./~<95'$("
3<�[1B7*&\$."],4"]1'$("%)*+'"%"97*1�=W7 &(�W6UD

ªN��/'"%$(187 �b<@5B7
+'/'$MCF���!3^;��%$(1_"95'�W6]/`$(/
Áa$(;4+'�97rh[D hb6]$Y<95c;��!$.1d�>7*"!�4&(+B<!$(��/Ék�$eD�7VD.5
1'$."><-,4/')37L=;7N<>6A737 /v<>6��<,41�¯!,4)N7*/O<];��%$(1JM���$(/O<-"@m��DC	fL+'/'$M<8DZY65B7*�97U$."g��/'&QP
��/B7U,4)N<!$.7T7
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Frontier 1 (F1) : 4.(1/4) = 1
Frontier 2 (F2) : 4.(1/12) + 4.(1/6) = 1
Frontier 3 (F3) : 4.(1/36) + 8.(1/9) = 1
Frontier 4 (F4) : 4.(1/108) + 8.(7/108) + 4(1/9) = 1

1/4

1/4

1/4 1/41/12

1/12

1/12

1/12

1/6

1/36

1/36

1/36

1/36

1/9

1/9

1/9

7/108

1/108

1/108

1/108

11/108

7/108

2(1/2)(1/9) = 1/9

2(1/3)(1/4) = 1/6

(1/3)(1/12) + (1/2)(1/6) = 1/9 

(1/3)(1/36) + (1/2)(1/9) = 7/108

F3

F4

F2

F1

ÁH$(;�+'�>7_h[D hLè	mn�!��M�,V;o,=<-$.��/J3<�[187 &�CF���p1'$."!) �97N<97U1'��3#,4$(/
5B78,=<9"!��+��!)37<�DC�+'/'$M<U"><-�>7*/';=<@5dM��97*">7*/O<C�4/ <9587?Ñ��[�4�*5l"95'�W6]/d,4"�,b"%��&($.1q)*$(�%)*&Y74D~K>/
<95'$("L1�$O,4;��!,43r6\7~5�,87T7X">5'�W6]/\5�<@587C7V,4&.+87S�DC�<@587X) +'3C+'&(,=<-$Q7T7CM��W6\7 �9,�<S<@587S�=<@587 �
;4�!$(1#Ms�4$(/O<-"	1'+87:<-�u<9587IM��97*">7*/')N7L�DCF<95'$("	"!$./';�&Q7:587*,=<N"%��+'�%)374D�`¤CF�!��/O<!$Q7*�Nt#) ��/'"!$."><!"
�=C\<@5B7<;4�!$(1:M���$(/O<!"S<@5�,=<9,4�>7X,=<9,qu<vDÐ�w�v4xexyvDÐ�1�$("><-,4/')N7<�=C]t­CF�!��3�<@587X"!�4+'�!)N74D4`
/',4$.7D7�3<�@187*&�,V"!"!+�3P7 "1<95�,=<1<@5B7L+'/'$Y<]M��W6\7 �R;D7N<-"17NX@+',4&(&QP
1'$."><!�!$(=�+B<@7 1b$./"<@587U�-,�<-$(�
f$x8k�z0tBmg,=<178,4)n5��DCJ<@587Uz0tGM���$(/O<-"]M'�>7*">7*/O<I�4/-<95879t@{}|uCF�%��/O<-$Y7*�*D

 R�W6A7 7D7*�K6\7�5�,87T7:) ��/'"!$.187*�>7*1~,`3#���>7q,4) )*+'�!,=<@7q3<�[1B7*&yD Z�,4)n5��DCu<9587­CF��+'�
/B78,4�>7*"><�/87 $(;T50=����!"n�DCW<@587]"%��+'�!)N7]�97*)N7*$Q7T7�fjxVzU+'/'$M<-"n�DCW5878,�<8D+Á��!�43 <@5B7*�97 ��/478,4)n5#�DC
<9587L;��%$(1JM���$(/O<-"A<@5�,=<g&($Q7 "N��/t<9587S<>6��<;4�!$(1
&($(/B7*"g) ��/O<E,4$./'$(/';u<@587L"%��+'�!)N745B<!�-,4/�"!3<$Y<-"
f$xDg4�!1��=CU$Y<-"#�97 )37*$Q7T7 1~M��W6\7 �r<-�`$M<-"P<95'�97N7q/87*$.;T50=s�4�!$(/�;d;��%$(1�M���$(/O<!"J,86g,8PÉCF�%��3
<9587C"%��+'�!)N74Dd`I&(&l�D<9587*�2M���$(/O<-"R��/¡<9587C;��%$(1-<-�!,4/'"!3<$Y<d5�,4&MCZ�DC¼<@587 $(�2�97*)N7*$Q7T7*1:M��W6\7 �
<!�f<>6��q�DC6<@587 $(��/87*$.;T50=s�4�!$(/�;�;��%$(1dM���$./}<!"B$./c,�1'$.�97 )N<-$.��/c,86N,8P�CF�%��3ë<@587#"!��+'�%)37VD
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Grid Points

Class I     :
Class II    :
Class III   :

Propagation coefficients
           implies 1/4

           implies 1/2
           implies 1/3

S(0,0)

R(−r,1)

T(−p,q)

p

q

Áa$(;�+��97¿h[D�§Bè�mn�!��M',4;o,=<!$(��/J) �L7aÇ#) $Q7 /}<!"R$./"<@587U;��%$(1
Y6587B1'$(�>7*)N<!$(��/��DC+587*,=<SÑ��W6�,4/'1qM'�%��M�,4;�,=<-$.��/�) �L7aÇ<)*$Q7 /O<U,4&(�4/';r7*,4)n5�7*1';T7B�DC+<@587
;��%$(1q$."L"95'�W6]/d$./�Áa$(;4+'�974h[D�§tCF���T��/B74X0+�,V1'�-,4/O<*DPc17NÑ87*)N<!$(��/:"�P[3<347N<-��P/5'��&.1'"SCF���
<9587X�D<@587 ��<@5'�>737~X0+�,41'�!,4/O<-"*D4KÄCU5���6A7 7D7*�B,K=���+'/�1�,4�%P?Ms��$./O<U���U,b) ���!/B7*�UMs�4$(/O<L$("
�>78,4)n587 1\5O<@587pM��W6\7 ���97N<!�-,4/�"!3<$("!"%$(��/S"^<-��M�"�<@587 �97p$(3<347*1'$(,=<@7 &.P�DlY6587p"%+'3b<!�D<E,4&B5878,=<
M'�%��M�,4;�,=<-$./';#�4+B<I�=C�78,4)n5fCF�%��/O<-$Y7*�2�97*3#,4$./'"R"!,4347�615'$.)n5?$("d73X0+�,4&'<-�#+'/'$M<>P�=oPv<@587
&(,W6~�DCH)*��/�"97*��7V,=<-$.��/��=C¼7 /87*�%;4P�D

� $.7T7 /v<9587U;��!$.1L]>) �[�4�!1'$./�,=<@7 "g�DC[<@587�,4)a<-$.7D7_5878,=<2"%��+'�!)N7*" 5�6A79)*,4/-<E,Dq=7B,S"!$.3C+L]
&(,=<-$.��/
=�,V"97*1b,4M�M'�!�o,V)n5t<-�S)8,V&()*+�&O,=<97d<@5B7T)*+'3B+'&O,=<!$.7D7IM���6A7*�],�<],4&(&�<@5B7T;��!$.1GM���$(/O<-"
+'"%$(/';­<9587K,4=��W7T7KM'�!�4M�,4;o,=<!$(��/d�!+'&Y7G"95'�W6]/�$(/�<9587-Áa$(;4+'�97-h@D §�D�ÒN+B<?<!��7 7V,4&(+',=<@7
<9587C)*+�3C+'&O,�<-$.7D7CM���6A7*�U,�<U,
;�$Q7T7*//<-,4�!;T7a<TM���$(/O<då���/­<9587S;��%$(1\5�6\7?5�,87D7S187*�%$.7T7 1
,�) &(��">7*1
CF�4�!3®7��[M'�>7*"!"%$(��/�5�<9587*�>7*=oPc�>7*/'1B7*�!$./';f<9587G)*�43#M'+L<E,=<!$(��/�<-�?=;7G3<���9747NCÂ]

h�h0i



�"�}�;�
�O�$�����"�"�'�p���lk½��k?�;�:�v���"���+�p��k
o')*$Q7 /O<8D?G�7N<�<9587~5'���%$(�*�4/}<-,4&Z,V/'1q7T7*�^<-$.)8,4&Z1�$("><-,4/')N7*"U=W7a<>6\7N7*/ å�,4/�1
ä�,4&(�4/';r<@5B7
<>6���,��L7*"U=W7T�_,4/�1��
�97*"%MW7 )N<!$.7T7 &.P4Db¾�$Y<95'��+B<L&.��"!"L�=C�;D7*/87 �-,4&.$Y<>Pb6\7<,4"%"!+'347?<@5�,=<
ä�$("pM'&(,4)37 1b,=<6<@587LM���$./}<_ke���E�Tm�D�ÅR�=<@7S<@5',=<n��,4/'1K�S,4�>7L3
,4;4/'$Y<!+'187*"N��/'&.P45'1'+87�<!�
"�P@3#347N<!�%Pt<9587*$.�p"!$(;4/'"]1'�X/'�D<R,=VW7*)N<1<9587�CF���!3C+�&O,D7VD

ªN��/'"%$(187 ��Áa$(;�+��971h[D�§�,4;o,4$./\DHY65B7*�97R,4�>71<95'�97N7])*&O,V"!"97 "��=C�;��%$(1SM���$(/O<!"*DZY6587]) &O,4"%"
K�Ms�4$(/O<-" 5�&($Q7I��/"<@587U"-,V3P7_5'���%$(� ��/O<E,4&ÄkF7T7 �><!$()8,V&�m	;4�!$(1J&.$(/87U,V"Häg5'$eD�7VD.5��8k��;m1ø���5�,V/'1
<9587U)*+'3B+'&O,=<!$.7D7LMs�W6A7*�R,=<]"!+')n5�,SMs��$./O<]$("p;�$Q7T7*/b=oPqfjx8kFzSó6g*� úpù m¿k�fjx8kFzHó6g4� úpù m9m�D

Y65872)*&(,4"!"�K9KHMs�4$(/O<-"	,4�>71<95'��">7d5�,87@$(/�;B,U1'$("^<E,4/�)376CF�!��3 <@5872"!��+��!)37Häd,4&.��/';L��/B7
�=C�<@587L,��B7 "p,4"g+�/'$Y<>P4DZY6587TM��W6\7 �]��,�<\<@5B7TMs�4$(/O<�k����8fjm�CF���A���~f�5�$."N;�$Q7T7*/
=0P4<@5B7
�>7*) +'�!�>7*/')N7B�97 &O,=<!$(��/

�Pk}���8f$mUø��Pk}���-�Om'ó�k�fjxDgTmp���Pk}�<��f��8f$mJó_k�fjxTsTm�D
I@+'='"><!$Y<!+B<-$./';?<@587L7V,4&(+B7*"]�DCa�rk����E�Om�CF�%��3 ,V=s�W7T79,4/'1

�Pk�f��8f$mUø sdó�k�fjxVzOm'ó_k�fjxDgOm�5�6A79;T7a<6<@587U"%��&(+B<!$(��/
�Pk}���8f$mUø�k�fjx8k�gHó6s � úpù m>ma��k�fjx8k�s:ó6g � m9mg,4/'1b"!$.3#$.&O,4�%&.P
�Pk�f��-�DmUø k�fjx8klgHó1sV� úpù m9ma�¤k�fjx8k�sHó\g4�@m9m�D
Á����l)*&(,4"!"JK9K>K\Ms�4$(/O<-" 5�6A7\5�,87D7\<@587�CF��&.&(�W6]$(/';p�>7*) +'�!�>7*/')N7p�rk����-�Dm+ø k�fjxTsTm½ó[�rk��n�

f4�-�Tm��/k�f$xTsTmDó��rk����-�l�Kfjm�5����-�C�¡f�D[¾�7g)8,V/</���6�CF���%3C+'&O,�<@7�<@587p) +'3C+'&(,=<-$Q7T7gM��W6\7 �
,�<a,V/0PT�DCB<9587�)*&O,V"!"'K9K>KsM���$(/O<!"\kF"-,8PL¢Bm�$(/�<@7 �!3<"l�DCL<9587�Ms�W6A7*�l7V,4&(+87 "l�DCL<95'��">7�) &O,4"%"�K9K
M���$./}<!"[<95�,=<Z) ��/O<-�%$(='+B<97A<!��6N,4�%1'"Z¢�D[K>/~Áa$.;�+'�>7Uh[D�§�5�<@587g) &O,4"%"¼K>K�Ms��$./O<-"a) ��/O<-�%$(='+B<!$(/';
M��W6\7 �:<!�?å 5�,87T7�)*�@���%1'$(/�,�<@7*"¿k��2£l�*fjm��8f¿ÿ�£­ÿc��,4/'1�k��9f��!¢8m��±sRÿ�¢tÿ��[D

ÅR�W6�615�,=<�$."¼<@587N)*��/O<-�%$(='+L<-$(�4/S�DCs,4/oPC�DC�<@5B7],4=s�W7D7p)*&O,V"!"+K9KlM���$(/O<!"¼<-�W6N,4�!1'"+åHû
G�7a<U<@587I)*�@���!1'$./�,=<97I�DCl"%+')n5K,CMs�4$(/O<g�¤=;7?k��R
��8fjm�D�mH�W6A7*�p)8,V/J�978,V)n5t<@5'�%��+';T5K,4/oP
�=C;<9587p3<��/'�D<!��/87NM',=<@5'"�CF�%��3��Þ<-�Så�,4&(��/�;H<@587N;��!$.1\DHY65B7pM'�!��M',4;o,=<!$(��/C) �L7aÇ<)*$Q7 /O<
,V&(��/';B,4/oPr7 1';T7T�4/r<@587 "97LM�,�<@5'"g$."IfjxDs[D�`I&."!�¿<@587T&Y7*/';=<@5G�DC'7*,4)n5J�DC�<9587*">7TM�,=<95'"g$("
7NX0+�,4&F<-�u<@587L3#,4/85�,�<9<E,V/G1'$("^<E,4/�)37L=;7N<>6A737*/��¥,4/'1"å�5[615'$.)n5K$("�k��S��
Tm�� k��]��fjm�D
Y65B7�/0+'3C=;7*�X�DCI"!+')n5�M',=<@5'"?CF�%��3¦��<!� å $("X;�$.7D7*/�=oPy<@587b�97 "!M;7*)N<!$.7D7/ªg,=<-,4&O,4/
/0+'3B=W7 �*5�615'$()n5b$("<§ � ú0¨�© � úpù� úpù«ª DA :7*/')N7¿<9587U)*��/O<!�!$(=�+B<-$.��/J�DCa� <-�W6N,4�!1�"1å¬$("
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e�fjx8k�g'ó�s ¨9úpù m0��fjxBk s'óWg ¨ m i�­
§ � ú0¨�© � úpù� úpù«ª ­Rk�fjxDsTm�� ú0¨�© � úpù DaY65'$."n"95'�4+'&(1~5�,87T7];�$Q7T7 /

<9587r<-�=<E,4&	Ms�W6A7*�C=oPd"!+'3<3#$./';b��7D7*�X,4&.&�)8,4/'1�$(1�,=<97
) &O,4"%"RK9KLM���$(/O<!"*D/ 2��6A7 7D7*�S6A7
/87N7*1
<!��) ��/'"%$(187 �¿<95874CF�4&(&(�W6]$./';'DPI[��347X�DC\<9587#M��W6\7 �¿<95�,=<9;T7N<!"u7 3
,V/�,=<@7 1 CF�%��3
,S)*&(,4"!"1K>KNM���$(/O<],4&."!�X)*�4/}<!�!$.='+B<@7 "6<-�W6g,V�!1'"R,S/87*$.;T50=s���%$(/';S) &O,4"%"1K9KNM���$./}<2,V/'1"<@5�,=<
;T7a<-"R,41'187 1¡<>6]$.)374DUI[�PCF�4�pMs��$./O<I�¥6\7u5�,87T7¿<-�<)*��/'"%$(187 �]��/'&.Pr<@5�,=<1CF�!,4)N<!$(��/b�DCZ$M<-"
M��W6\7 �*5a615'$.)n5d$M<9�>7*)N7*$.7D7*"bCF�%��3®,b)*&O,V"!"¿KT/87*$.;T50=s�4�*DtKÄCg6A7
/���6¯"%+'3^+'Md�W7D7*�C,V&(&
<9587I)*,4/'1'$.1�,=<@7R)*&(,4"!"UK>KnMs�4$(/O<-" 5�<9587do�/',4&�7���M��97*"%"!$.��/tCF���N) +'3C+'&(,=<-$Q7T72Ms�W6A7*�p,�<\å�$("
;�$Q7T7 /�=oPK�Pk}���!�TmUø

° � ±E² ù k�fjx8klgSóNzSó\g ± úpù m>m2­:§ � ú ± © � úpù� úpù³ª ­"k�fjxTsDm�� ú ± © � úpù �
° �±E² ù k�fjx8klgSóNzSó\g ± úpù m>m2­:§ � ú ± © � úpù� úpù´ª ­"k�fjxTsDm�� ú ± © � úpù
Ò�PJ"�P@3#347N<!�%P�5��Pk}�\�-�Tm\ø��rk��	�\�-�Tm6ø��rk����8�2�Tm6ø��rk��	�\�8�R�Dm�D
Y6587 "97_CF���!3C+�&O,D7I,4�97T+�"97*1-CF���g�4+'�U7��[M;7*�%$(347*/O<-"p$./t<@587L1'$."!) �97N<97L1'��3#,4$(/#61587*�>7

6A7?5�,87T7X3<���97b<95�,4/q��/B7S"><@7*,41�P?,4)N<!$.7T7?5B78,=<U"%��+'�!)N7SM'&O,V)37*1:,�<L�-,4/�1'��3<&.Pb)n5'��">7*/
M���$(/O<!"T�DC�,G+'/'$MCF���!3µ;��!$.1\DUY6587X�97 "!+'&M<-"L187 M'$()a<S<@5�,�<�<@587S) +'3C+'&(,=<-$Q7T7R587*,=<U,=<HCÃ7 6
�DC�<@5B7<M',4"!"%$.7T7X;��%$(1:M���$(/O<-"�7��[)3737 1'"u<95�,=<�,=<U"%��347S�DCA<9587X;��!$.1qMs�4$(/O<-"L) ��/O<E,4$./'$(/';
,4)a<-$Q7T7_5878,�<R"%��+'�%)37*" 5�"!$(3<$(&(,4��<-�X)*��/O<!$(/0+'��+'"21'��3#,4$./\D

ÓUÔÄÕ6Ô Õ ¶ Û^ÙSâ�ØH· ã¥Ø1âL�Já4Û>Ù â_Û Ý�¸����FÚ�� â�ØAã¥à�Û^Ù

�T+'�1<@5'$.�!1�"><-+�1�Pb$("1<@5879)*+'3C+�&O,=<!$.7T7¿587*,=<I�>7*)N7*$.7D7*1?6]$M<@5'$./�,<�97*)a<E,4/�;�+'&O,V�26]$./'1'�W6
kF�*��/87½mJ,4&($.;�/87*1¹6]$Y<@5 <9587:;��!$.1\D©Á����J,`;�$Q7T7*/�M���"!$M<-$(�4/��DC¿<@587q6]$(/�1'�W6U5I&Q7a<"<@587
) +'3C+'&(,=<-$Q7T7]Ms�W6A7*�N,=<\7*,4)n5
;4�!$(1<M���$(/O<	)*�W7T7 �97 1J=0P~<958726]$./'1'�W6�=;7R187 /'�D<97*1G=oP~<@587
ºJ»�Ð�¼�Ï�½~¾1Ï�½N¿�À�D4K>/�"><@7*,41d�=CN) ��3#M',4�!$./';t<@587X) +'3C+'&(,=<-$Q7T7XMs�W6A7*��,=<9,J"!$./';�&Q7S;4�!$(1
M���$(/O<*5�6A7C/'�W6�"%6A737 M_,#�97*)a<E,4/�;�+'&O,V�R6]$(/�1'�W6¥�DC+o��L7*1:"!$.�37B,4/'1q,4"%MW7 )N<L�!,=<-$.�G,4/�1
<9587*/b)*��3<M�,4�>7S<@587_ºJ»�Ð�¼�Ï�½�¾1Ï�½N¿�Àg,=<]1'$MV�7 �97 /}<2M���"!$M<-$.��/'"*D

ªN��/'"%$(187 ��Áa$(;�+��97¢h[D �[D�K>/?<@5'$."n3#�@187 &�,4&("%�T6\7]"%$(3<$(&O,V�!&.PU�4='"97 �%7T7 1P<95�,=<	,=<�"%��3P7
M���"!$M<-$.��/'"*5�61587 �97¿<@587�6]$(/'1'�W6¥1'��7*"R/'�D<R)*��/O<-,4$(/�,4/oP�,V)N<-$Q7T79"!��+'�%)37V5W<@5B7`ºJ»�Ð�¼�Ï�½
¾1Ï�½N¿�ÀT,V)N<-+',4&(&QP?�97 )*���%1'"�,v5�$(;T587 �T7V,4&(+87R<95�,4/�"!��347S�DCA<@587XM���"!$M<-$(�4/'"*5\61587 �97~<@587
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Window Positions
A : Covers active source
B : No active sources

A

B

Áa$(;�+��97¿h[D �Lè	Â��W7@$(/';S6]$./'1'�W6¬�W7T7 �:<9587U1'$("%)*�>7N<@7U;��%$(1
6]$./'1'�W6�,4)N<!+�,4&(&QP�)*��/O<E,V$(/'"n,V/#,V)N<-$Q7T7g"%��+'�%)37OkF"nm�D+KÄC�6A7p187ao�/872,H<@5'�>7*">5'��&(1C7V,4&.+87\CF���
<9587¹ºK»�Ð�¼�Ï�½�¾1Ï�½N¿�À�5l,V/'1/<@587 �97<,4�97S">7 7D7*�-,V&n��7D7*�%&O,4M'M�$(/';J6]$(/�1'�W6]"�) �!��"%"!$./';"<@5�,=<
<95'�97 "95'�4&(1\5�<@587 /�6A7�)*,4/�)*��/') &(+'1B7-<95�,=<X6A7b">5'��+'&.1�<9587*�%3
,V&(&.P_;�+�,V�!1y<@587-7 /}<!$(�>7
� ��/87���=B<-,4$(/87 1K=0Pr<E,Dq0$(/�;#,S+'/�$(��/K�DCJ<@5'�4"97U6]$(/'1'�W6]" D

 "!�Ã ËÌ23¹ ³dÍpÎ¿ºR)�»v2½&?Ä ¸­³Sº¿(�µ[*P./)�01³�µ

ÁH$(/�,4&.&.PX) ��3P7 "\<@5B7L3#��"^<g;T7 /87*�!,4&($.�37 1J3#�@187*&�61587 �97�<@587T,4)N<!$.7T7L"%��+'�%)37LM���$(/O<-"N3
,8P
=;7"<-$.3P7±]�7V,4�%P@$./';'Dy�S7 MW7 /'1'$(/�;�+�Ms��/¨<@5B7b"�6]$Y<!)n5'$(/';�)n5�,4�!,4)N<97*�%$("><!$() "<�=Cd<9587K)n5'$(M\5
CF�4�L,G;�$.7D7*/:M;7*�!$.�[1�5�"!�43P7C�=C�<9587*3Å3
,8P�=W7N5�,87T7X&($YqD7B,GM�,4"!"%$.7D7SMs��$./O<U,4&("%�'D¿Z�,4)n5
,V)N<-$Q7T7X"!�4+'�!)N745',4"U,J1'+B<>Pq)�P[) &Q7<,4"%"!�@)*$O,�<@7*1q6]$M<@5:$Y<*Db`I&M<@5'�4+';T5:,J187N<-,4$(&Y7*1q"^<-+'1�P
�=C�<95'$("R3#�@187 &H$."I)*+��!�97 /O<-&.P�$(/�M'�!��;4�97*"%"*5�6A7R5�,87D7X,4&(�>78,41�Pb��=�"97*��7T7 1d,#7D7*��P?$(/O<97*�^]
7 "><!$(/';­CÃ7*,=<-+'�>74D­K>/�<9587
M��97 7@$.��+'"C3<�[1B7*&("_<@5B7G)*+'3B+'&O,=<!$.7D7
M���6A7*�C,=<S,4/oP_M�,4"%"!$.7D7
M���$./}<g,4)n5'$Y7 7@$(/';R<9587T3#,��[$(3C+�3¯7V,4&.+87I�4/t<@587T)n5�$(MtÑ��@����6N,4"],B�!,4�97IM8587*/���3P7 /'��/\D
 2�W6\7�7T7*�L$./v<95'$("23<�[187 &y5�6]$M<@5�,4)N<!$.7T7�"!�4+'�!)N7*"L,=<2�!,4/'1'��3ÆM���"%$Y<-$.��/'" 5'6\79�DC�<@7 /f7*/�]
) ��+'/O<@7 �N"%+')n5G)*�4+'/O<@7*� ]>$./}<!+'$Y<!$.7D72�>7*"%+'&Y<!"*50$yD¦74DQ50�*��/87 "�6]$M<@5</'�B,V)N<-$Q7T72"!��+��!)37 "A<!+'�!/87 1
�4+B<1<-�X=W7�<9587_5'�D<9<97*"^<R� ��/87U�DCJ<@587�Ñ��@��� D
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 "!± Ç~È�É�³�)�2½¹ ³�&t(�ºb´¢)+³�µ�./´a(+µ

Á�����<@587R)*��/O<-$./0+'��+'"g1���3
,V$(/\506\7I+'"97 1�Â�,=<@587 3
,�<-$()*,Rh[DÊ�u<!�C"!$.3C+'&O,�<@76<@587H7NVW7*)N<g�DC
,4)a<-$Q7T7S"!�4+'�!)N7*"�M'&O,4)N7*1�,=<U�!,4/'1'��3ÅMs�4$(/O<-"L��//<9587?Ñ��[�4�*D?£�737 M'$(/�;-<9587S"!$.�37X�DC�<@587
Ñ��@���n"!,43P7V5�6\7p7V,4�%$Q7*1?<9587]/@+�3C=W7 ���DC�"!��+'�%)37 "�CF�%��3©hH<-�uh4�[D¼¾
765',W7D7R"^<-+'1�$Q7*1~o'7D7
<!�!$O,V&��%+'/'"*5+q=737 M'$(/';/<9587G/0+'3C=;7*�X,4/�1�<@587GM��W6\7 �S"><!�97*/�;D<@5��DC6<9587G"!�4+'�!)N7*"?o��L7*1\5
¯%+'"^<R,4&(&.��6]$./';b<9587UMs��"%$Y<!$(��/J�DCJ<@5B7�"%��+'�%)37*"1<-�S7V,4��P�D

YH,4='&Y7¿h[D.fDè�c:7 "!+'&M<-"6CF���U<@5B7�) ��/O<-$./@+���+'"21'��3#,4$(/Ë "!�%)�ML<-" Ë M'�!��=;7UMB<-" ,87T7*�!,4;T7�Ì ù ,87D7*�-,V;T79Ì |
h z}h4�4� §�Í �
fW� f8zo���4� fWÍOh f
s4� g��Oh4�4� ÍOsD§ f$h
zo� hD§����4� f½§O�Dg gTh
h4� §������4� f8ÍO�[f zT§

¾�7S��='"97 �%7D7*1�<95�,=<S<9587S�97 "!+'&M<-"L1'$.1q/'�D<L1B7*M;7*/'1�3C+')n5:��/­<9587S�-,4/�1'��3</87*"%"L�DC
<9587#M���"%$Y<-$.��/:�DCU<9587
,V)N<-$Q7T7#"!��+'�%)37 "*D"¾
745�,87T7#�!+'/ <@5'$."u7��[MW7 �!$(347*/O<B,4"9,�='$(,4"97 1
Â��4/}<97-ªg,4�%&(�'D¡`I"C$./
<@587
M'�97�7[$.��+'"C">7*)a<-$(�4/c6\7t5',W7D7J��='">7*�%7D7*1y<@5',=<S$(/ <@587
)*��/L]
<!$(/0+'��+'"X1'�43
,4$./y<@587K�97 &O,=<!$.7D7*&.P
5'�D<<M���$(/O<-"X&.$Q7G/87*,4�?<@587�,4)a<-$.7D7K"!��+'�%)37 "*5p1'+'�%$(/';
"%$(3C+'&(,=<-$.��/\5�6A7B) ��/'"%$(187 �I3<���97U�DC�<95'��">7BM���$(/O<-"6CF���:7 7V,4&.+�,=<!$(��/K�DC�<9587B) +'3C+'&(,=<-$Q7T7
M��W6\7 �*D�¾�7I,4)a<-+�,V&(&.PC)*��/'"%$(187 �N,�o�/87R;��!$.1<,4�!��+�/'1r7*,4)n5G"!�4+'�!)N7IM���$(/O<�,4/'1P7 7V,4&(+',=<@7
<9587K)*+'3C+�&O,=<!$.7T7JM��W6\7 �
,�<P7*,4)n5��=Cd<95'��"97bM���$(/O<-"X,V&(��/';q6]$M<@5y<@587K"%��+'�!)N7�M���$./}<!"*D
`R&("!�b,4) �!��"%"¿<9587X615'��&Q7?Ñ��@���T6A7#) ��/'"%$(187 �B,K�97 &O,=<!$.7T7 &.P�)*�o,4�%"97X;��%$(1�,4/'1�7 7V,4&(+',=<@7
<9587UMs�W6A7*�R,=<R,4&(&�<9587�;��!$.1bM���$./}<!"p�DC¼<95'$("]) �o,4�!">7U;��!$.1\D�Y6587¿CF�4�!3C+'&(,C187*�%$.7D7*1¡CF�%��3
<9587C+'/'$M<T) $(�!) &Q7�3#�@187 &H$."I=;7*$(/�;G+'"97 1­CF���d<9587C)*,4&() +'&O,=<!$(��/�DdK>/?YH,4='&Y7?h[DQf�5�6\7?5�,87D7
�>7*M����><97*1¡<95879,W7D7*�!,4;T797V,4&.+87*"2�W7T7 �:<9587Rh?<-�%$O,4&."*5�61587 �979Ì ù "^<E,4/'1�":CF���6<9587B/0+'3C=;7*�
�DC	/'�4/L]>"%��+'�!)N7SMs�4$(/O<-"I615B7*�97X) +'3C+'&(,=<-$Q7T7BM��W6\7 �U)*�!�4"!"97 1 <9587b<95'�97 "95'��&.1\5\615'$.&Q7BÌ |"^<E,4/'1�"SCF���H<@5B7S/@+�3C=W7 �L�DC	/'��/L]�"!��+��!)37SM���$./}<!"H<@5',=<L&($Y7B��+L<-"!$.187R<@5B7bo�/87X;��%$(1q,4/�1
"^<-$(&.&Z)*�%��"!">7*1
<9587~<@5'�>7*"95���&(1\D#Y6587~<@5'�>7*"95���&(1�74,V&(+87X$("�<9587#3<$(/�$(3C+'3µ�DCA<@587~<-�D<-,4&
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M��W6\7 �S,=<¿<@587#,4)a<-$.7D7
"%��+'�!)N7
M���$(/O<!"9$./')*&.+'1'$(/�;b) ��/O<-�%$(='+B<!$(��/�CF�!�43®�D<@587 �B"%��+'�!)N7*" D
¾�7do'/'1r<@5',=<A<95872/@+�3C=W7 �N�DC�Ms�4$(/O<-"�,86g,8P4CF�!��3 <9587I"%��+'�%)37*"N='+B<�"><-$.&(&�) �!��"%"!$(/�;u<@5B7
<95'�97 "95'�4&(1b$("p)*�43#M�,V�-,4='&Y7H<-�~<@5B7�/0+'3B=W7 �2�=Ca"%��+'�!)N7UMs��$./O<-"*D

YH,4='&Y7¿h[Dýs�è�c:7 "!+'&M<-"6CF���U<@5B7�1�$("!) �97a<@7U1'��3#,4$(/Ë "!�%) Ë M��!��=;7 3<$(/�D¼<-�%$O,4& 3#,��sD�<-�!$(,4&
MB<-" MB<-" 7V,4&.+87L�DCHÌ 7V,4&.+87L�DCHÌ
h h[fT�¡h[f g �
fW� h[fT�¡h[f � fjhD�
s4� h[fT�¡h[f zT§ f$§Vz
zo� h[fT�¡h[f s4ÍD« zoÍDg
h4� h[fT�¡h[f g��T� �4�Ts

¾�7t5�,87T7JM;7*�^CF���!347*1�,?"%$(3<$(&O,V��7��[MW7 �!$.3P7 /}<X$./
<@5B7G;��!$.1L]>=',4"97 1`3#�@187*&	$(3<M'&Y7a]
347*/O<97*1J$(/tªIDL¾�7T,4"%"!+'347L,_o�/'$Y<97I/0+'3C=;7*���DCl"!�4+'�!)N7*"g1'$."><!�!$(=�+B<@7 1G�-,4/�1'��3<&.PS�W7T7 �
,4h4�B�-h4�S;��!$.1 k�$yD¦74D+h[fT�vh[fUM'�%��=W7LM���$./}<!"nm�5�6]$Y<95t<@587U/0+'3C=;7*�p�DCH"!�4+'�!)N7*"p7V,4�%P@$(/�;
CF�%��3¥hS<-�?hV��D+Á����+78,V)n5G�!+'/�5@6A7H5�,87D7HqD7 MB<\<95872/@+�3C=W7 ���=C\"!�4+'�!)N7*"p,4/�14<9587IM��W6\7 �
�=C�78,V)n5�"%��+'�!)N7¿o[�B7 1\5�='+B<1<@5B7*$(�pM���"%$Y<-$.��/'"],4�>7T7V,4�!$Y7*1K�-,4/�1'��3<&.PG�W7D7*�1<@587uhb<-�%$O,4&."*D
 :7*�>79,V&("!�R<9587�<@5'�>7*">5'��&(1K$."p"97N<2,�<6<@587L3<$(/'$.3C+'3¯�DCJ<@587L) +'3C+'&(,=<-$Q7T7LM��W6\7 �]7V,4&.+87*"
,�<+<@5872,4)a<-$.7D7p"!��+��!)37]M���$(/O<!"*DZY6587]�>7*"!+�&Y<-"�,V�97p"95���6]/#$(/SYH,4='&Y7:h[Dýs@5�61587*�>72ÌJ"^<E,4/�1'"
CF�4�u<@5B7
/0+'3C=;7*�9�DCp/'��/�]>"!�4+'�!)N7GMs�4$(/O<-"�)*�%��"!"%$(/';f<9587P<95'�97 "95'�4&(1\D-¾
7P5�,87T7"7�74,V&(+L]
,�<@7*1�<@5B7SMs�W6A7*�9,=<U,4&.&¼<@587SM���$./}<!"L�DC�<@587S+'/�$YCF���%3Î;��%$(1\Db d7*�>7?<@587XM;7*�!)N7*/O<E,V;T7X�DC
/���/L]>"%��+'�%)37TM���$(/O<!"�) �!��"%"!$(/�;u<@5B7d<@5��97*">5'��&.1G$("+CF��+'/�1r<-�9=W7R3C+')n5t5'$.;T587 ��) ��3#M',4�97 1
<!�4<9587_78,4�%&($Y7*�U7���M;7*�%$(347*/O<8D

Á����XMW7 �>CF���%3#$./';/<@587v7��[M;7*�%$(347*/O<
$./�<9587�6]$./'1'�W6Æ=�,V"97*1�,4M'M'�%�o,4)n5¹6A7?,V;o,4$(/
) ��/'"%$(187 �L,4o�/�$Y<@79/0+'3C=;7*�I�=Cn"!��+��!)37 "T1'$."><-�%$(='+L<@7*1��-,4/'1���3#&QPJ�W7T7 �L,"h4�S�/hV�#;��%$(1\D
� $.7D7*/�,#6]$./'1'�W6U]>"%$(�37C6A7S187ao�/87R<@5B7C6]$(/'1'�W6U] <@5'�>7*"95���&(1:�lÏ�ÐÒÑ ö�Ó Ïc,4"U,GM��!�@1'+')N<T�DC
<9587g3<$(/'$.3C+'3¬) +'3C+'&(,=<-$Q7T7	"!��+��!)37pM��W6\7 �¼<-$.3P7 "J<9587N/0+'3B=W7 �Z�DC�;��%$(1BM���$./}<!"a) ��7D7*�>7*1
=oP"<9587�6]$./'1'�W6UD	Y65879�>7*"%+'&Y<!"2�=C¼<@5B7¿7��[MW7 �!$(347*/O<2$("]">5'�W6]/�$(/"<95879YH,4='&Y7¿h[D�g�D�Y65B7
/0+'3B=W7 ���DC�"!��+��!)37 "�$."n74,V�!$Q7 1?CF�!��3ÌhS<-��zo��D¼ R�W6A7 7T7 �*585B7*�97]6A7R) ��/'"!$.187*�+CF��+���<!�!$(,4&("
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YH,4='&Y7¿h[D�gBè�c:7 "!+'&M<-"UCF���g6]$./'1'�W6¬3<�[1B7*&Ë "%�!) "!$(�N7U�DC YA�!$(,4& Ë Ì ù Ì |MB<-" 6]$(/'1'�W6
h gC�-g f � �

s � �
hB�vh g � �

z � �
fW� gC�-g f sD§ �

s fW��f f$«
hB�vh g sD§ �

z � �
s4� gC�-g f hT� �

s ÍOs s
hB�vh g fWÍ �

z f�f �
zo� gC�-g f f$gT§ fjs

s gO�4Í f$gT«
hB�vh g fWÍO� s4�

z ÍOhVz sVzOg
$./"78,4)n5K)8,V"97458<>6��?CF���p,?g9�"gB6]$(/'1'�W6¡,4/'1"<>6��~CF�4�p,~h��vh96]$./'1'�W6UD�K>/-<9587S<E,V='&Q7
Ì ù "><E,V/'1'"UCF���\<9587T/0+'3C=;7*�N�DCl6]$(/'1'�W6�M���"!$M<-$(�4/'"ACF���	615'$()n5"<9587T)*+�3C+'&O,�<-$.7D7IM��W6\7 �
) �!��"%"97*"�<@5B7U<@5'�>7*"95���&(1<�AÏ[ÐÒÑ ö�Ó ÏA5�615'$.&Q7gÌ | "><E,V/'1'"+CF���¼<9587p/0+'3C=;7*�n�DC;<@5'�4"97g6]$(/�1'�W6]"
<95�,=<]1'�</'�D<]) ��/O<E,4$./�,V/0P-5B78,=<]"%��+'�!)N79=�+B<2"><-$.&(&s)*�!�4"!"97 ":<9587L6]$(/'1���6U] <@5'�>7*">5'��&(1�D

Áa$./�,4&(&QP�"!$(/�)376<@5876<95'�97 "95'��&.1XMs�W6A7*��� {}| ,=V�7 )N<!"�<9587p6]$(/'1���6U] <@5'�>7*">5'��&(1#�AÏ[ÐÒÑ ö�Ó ÏA56A7T"><!+'1�P~<@5B7S7NVW7*)a<g�DC\7V,4��P@$(/';B� {}| CF�!�43 <@587R3#$./'$(3C+�3�)*+�3C+'&O,�<-$.7D7R"%��+'�%)37TM��W6\7 �
<!��3#,��[$(3C+'3Î$(/'$M<-$O,V&a"!�4+'�!)N7GMs�W6A7*� Dv¾�7#) ��/'"%$(187 �u<@5B7
&O,V"><_<-�%$O,4&�CF�%��3®Ya,V='&Q7rh[D�g
6]$M<@5bzo�45B78,=<2"!�4+'�!)N7*"*5;qD7N7*M'$./';P<9587*$.�]"><-�>7*/';=<@5'"I,4/'1bMs��"%$Y<!$(��/'"Uo[�B7 1\5�='+B<274,V�%P@$(/';
� {}| CF�!�43 §�D �T�c+'/'$M<-"t<-��fj�@D «Osc+'/�$Y<-" D©`I"b�97 Ms���^<@7 1�$./�Ya,4=�&Q7�h[DÔz'5d<95'$("J)*,4+'"97 1
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YH,4='&Q7¿h@DÊz8è�mA�W6\7 �26]$./'1'�W6¬�>7*"!+�&Y<-"p6]$M<@5J7V,4�%P@$(/�;~<95'�97 "95'�4&(1

YA�!$O,V& Ë � {}| �lÏ�ÐÒÑ ö�Ó Ï Ì ù Ì |Ë "%�!) f §�D �T� sVzOg�D �Th ÍThVz sVzTg
MB<-"dø�z�� s «�DÊ��� gOsVz s=«T« gO�

g f�f�D sDg zo�4z'D s4Í zO§ �
¾�$(/�1'�W6 z f$g�DÔzO§ zoÍ4z'D hD§ � �
I@$(�37¿ø h fjh[D�§T« hD§4z'DÊÍ4z � �
h9�¡h § fj�[D�«Os §4z}h[DQfjs � �

�lÏ�ÐÒÑ ö�Ó Ï¢k�gT§#� {}| CF�%��3 §S�¡§<M'�%��=;79M���$(/O<!"nmU<-�X74,V�%P"CF�!�43�sVzOg�D �Thb<-�r§4z}h[DQfjsS+'/'$Y<!"*D
`R"d7��[MW7 )N<@7 1�Ì ù ,4/�1�Ì | 187 )*�>78,4">7B,4"p6]$./'1'�W6U]Ä<95'�97 "95'��&.1�$./')*�>78,4">7*" D

 "!EÕ Ö ¸"»b×/)�2½, ºCÉqÉ/)+*~ºR0A¸
¾�7]/'�W6�M'�%��M���"97],L347N<@5��[1'�4&(��;4P_<!��"%MW7N7*1L]�+'M~<@587]"!$.3C+'&(,=<-$.��/L]>=',4"97 1B347N<@5��[1?<E,=qO]
$./';r<9587?587*&.Mq�DCnØ����%��/'��$[�T$O,4;4�-,43b5�,
6\7 &(&M]Äq0/'�W6]/q)*��/')N7*MB<U�=C�) ��3<M'+B<E,�<-$(�4/�,4&l;T7a]
�43P7a<-�%P4DHØ����%��/'��$L�T$O,V;��-,43<"H,4�97	6]$(187 &.P9+'"97 1<$./S,R7V,4"^<n�-,4/�;T7g�DC�,4�>78,4"a&($Qq=7NM85oP@"!$.)*" 5
,V"><-�%��/'��39P�5�='$(��&.��;4P45'�!��=��D<!$()*"2,4"]6A7*&(&A,4"R"!�@)*$(,4&�;T7*�4;��-,4MB50P�e�f�f3ieDUK>/f<9587�/87���<T">7*)±]
<!$(��/�5'6\7u7��[M'&O,V$(/v5'�W6¤3C+'&M<-$(M�&($()*,=<-$Q7T7 &.PX6\7 $(;T5O<97*1�Ø����%��/'��$�1�$O,4;��!,43<"p)8,4/b=W7�+'">7*1
<!�CM;7*�>CF�4�!3¯,¿C�,V"><�='+B<p,VM'M'�!�8�[$(3#,=<972M��97*1�$()N<!$(��/#�DCF<9587H5'�=<N� ��/87*" 5[615'$.)n5r<@5B7*/G)*,4/
5B7*&(M`$./c�97 1'+') $(/';­<9587J"!$.3C+'&O,�<-$(�4/_�W7T7 �!&.�o,41\D�Áa$./�,4&.&.P�5a,4/`,4) )*+'�!,=<@7JM��97*1�$()N<!$(��/d�DC
<9587?5'�D<T�*��/87 "U)8,4/q=;7S��=B<-,4$(/87 1?=oPfCF��&.&(�W6]$(/�;G,t5oP@='�!$.1_,VM'M'�!��,4)n5­<@5�,�<So��!"^<U+'"97 "
;D7*��347N<!�%P9,4/'1b<9587*/S"%$(3C+�&O,=<!$(��/\D�Y65B7\<@587 �!3#,4&@3#�@187*&0=;7*$./';I+'">7*1RCF���J<@587�CF��&(&.�W6]$(/';
,V/�,4&.P@"%$("p$("U<9587U)*��/O<!$(/0+'��+'"21'��3#,4$./qÙLÐ�»ÚxpÛ�»ÚÀ-Û�Ü(¿UurÏ*¼@¿�ÜFeÝÍ�ÍjiyD

ÓUÔyÞ1Ô^Ö ß�ß�ßT�pØAàHÛ^ã¥à¼Ú�� ßT���'â_Û�¸�ÚpÛ ØAÙ®Ø	ábâSØ�Ú�ã�ØAÙT�JÝ
¾�745�,87T7
"^<-+'1�$Q7*1_"97�7T7*�!,4&N"%$(3C+�&O,=<!$(��/'"I�DC\<9587#"%M�,=<!$O,4&+587*,=<9M�,=<9<97*�%/d�DCN�-,4/'1���3#&QP
"%)8,=<><@7 �97*1:M���$(/O<d5878,�<L"!��+��!)37 "L��/f<9587BM'&(,4/87B,4/'1­CF��+'/�1f<@5�,�<H<@5B7*�97C,4�97¿<>6N�J3#,4$(/
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�O�$���l�"�"�J�8�Ã�lk3�ek?���H�v�p�t�F�+�p��k
C�,4)a<-���%"d<95�,=<T3#,4$./'&.PJ)*,4+'">7X,
/'��/L]�"!��+��!)37BMs��$./O<d<!�G;T7N<I"!+'=�"><E,V/}<!$O,4&.&.Pv5'�D<*DSZn$Y<9587*�
<95'$("LM���$(/O<L$."T&(�@)8,�<@7*1q/B78,4�U,J"><!�!��/�;b"%��+'�%)37S���L$M<L$("T$./­<@587S7@$() $(/'$M<>P��=CN,J/0+'3C=;7*�
�DC	"%��+'�!)N7*"T615'�4"97S)*+�3C+'&O,�<-$.7D7R7NVW7*)a<U3
,=qD7*"d<@5'$."TMs�4$(/O<S5'�=<U,4=���7D7R<@587R<95'�97 "95'�4&(1\D
mJ7*�>CF�4�!3<$(/';¡7��L5�,4+'"^<-$Q7T7J"!$.3C+'&(,=<-$.��/�,=<S,4&.&�Ms��$./O<-"B�=C2,4/c+'/'1B7*�!&QP@$(/';?;4�!$(1�5a3#,DqD7 "
<9587�,4/�,4&QP["%$("pM'�%�T5'$.='$Y<!$.7T7 &.P#"!&.��6UDnY65�$("15�,4"]3<�D<-$Q74,�<@7*1J+�"1<!�XM'�!��M���">79,?<@7 )n5'/'$YX@+B7
CF���pM��97*1�$()N<!$(��/"<95�,=<p6���+'&(1b)8,VMB<-+'�>7U=s�D<95"<@587�,4=��W7T79,4"!M;7*)a<-"6<-�<"!��347�7���<97*/O<8D

Ø����%��/'��$A�T$O,4;4�-,43<"T6\7 �97r<!�-,41�$Y<-$.��/�,4&.&.P¡q0/'�W6]/�,4"u<9587G"!�4&(+B<!$(��/�CF���:ä\w�¿<¾1ÏWå�x
æ�ç ÛE¿U¾�ÀnÏ4è*Ü(¿�uSD6K>/?,4/?,4=�"><-�!,4)N<I"97 /'"97V5W<@5B7*�979$("R,#">7N<L�DCa)37 /}<!�-,4&H&(�@)8,=<!$(��/�"p)8,4&.&Q7*1
"%$Y<@7 "R�4/¡<@5B7BM'&(,4/87�<@5�,�<IM'�%�W7[$.187�)37*�^<E,4$./�">7*�%7@$.)37*" D]Y6587bX0+87 "><-$.��/¡<!�
=;7B,V/'"%6A7*�>7*1
$."�$MCp,KMW7 �!"%��/d$."9&.�[)*,=<@7 1_,�<BM���$(/O<L£`�4/�<@5B7#M'&(,4/87V5A615'$.)n5d$."_<9587<"!$Y<97P5B7#">5'��+'&.1
,4) )37 "!"H<!�
;T7a<I">7*�%7@$.)37*"dCF�!��3bD � 7 /87*�!,4&(&QP�5�$M<I$.":<95879"%$Y<97�615'$.)n5?$("2/87*,4�97 "><HCF�%��3 <@587
M���$(/O<H£l5�=�,4">7*1X��/X,I"%+'$Y<-,4='&Q7�1'$("^<E,4/�)37\CF+'/�)N<-$.��/\DAØ����!��/���$B�T$(,4;��!,43#"�<97*"!">7*&.&O,=<97\<@587
M'&(,4/879$(/O<-�J�>7*;�$.��/'"T,V�!��+'/�1/78,4)n5:"!$M<@7V5\"!�t<95�,=<I6A7S)8,V/ q0/'�W6�615'$()n5q$."H<@5B7C�97 ;�$(��/
�DCH$(/LÑ�+87*/�)37_CF���],4/oPJM�,4�^<-$.)*+'&(,4�g"!$M<@7VD

Ø����%��/'��$n1'$(,4;��!,43#"L)*,4/d=;7X;T7*/B7*�-,V&($(�N7*1�$(/�3
,V/0P�6g,8P@""e¬«=ieD"�T/87X6g,8P:�DCN;T7*/L]
7 �-,4&.$(�8,�<-$(�4/�$("P<-�`)*�4/'"!$.187*�GM���$./}<G"97N<!"J$(/ 5'$.;T587 �^]>1�$(347*/'"%$(��/�,V&2"%M�,4)N7*"*D `I/'�D<9587*�
;T7 /87*�!,4&($.�8,=<!$(��/J) ��/')N7*�!/�":<9587U1'$("^<E,4/')N79347N<!�!$.)H<@5�,�<R$."p+'"97 1\D\KÄ<23#,8PJ=W7_7 $Y<@5B7*�6<@587
Â�,V/85�,=<><E,4/b3P7a<-�%$()4keé ù 3P7a<-�!$.)$mN���6<9587bZn+') &Q7 1'$O,4/b347N<-�%$()4k�é | 3P7a<-�%$()$mN�4�2$./K;T7*/L]
7 �-,4&¼<9587Sé � 3P7a<-�!$.)"e¬§O��ieDR�T/87S)*,4/�,4&("%�G187ao�/87<,G1'$("^<E,4/�)37RCF+'/')a<-$.��/q=oPq,4"%"!$(;4/'$(/';
6A7*$.;T5O<-"�<-�t<9587S"!$M<@7*" DBY6587X�>7*"!+�&Y<-$./';J1'$(,4;��-,V3#"I,4�97S)*,4&(&Y7*1�6A7*$.;T5O<@7*1:Ø����%��/'��$¼�T$M]
,4;4�-,43<"L,4/'1�<@5B7 P�,4�>7S�DCA<>6��-<>P[M;7*"Tê�3C+'&M<-$(M�&($()*,=<-$Q7T7 &.PJ6A7*$(;D5}<97*1_,4/'1_,41'1'$M<-$Q7T7*&QP
6A7*$.;T5O<@7*1 e¦��ieD¬mA��6A7*�J1�$O,4;��!,43<"­eÝÍ�iT,4�97�,4/'�D<9587*�#;T7*/87 �-,4&.$(�*,=<-$.��/¹�=CLØ����!��/���$]1'$M]
,4;4�-,43<"C61587*�>7?,:1'$YVW7*�>7*/O<#1'$("^<E,4/')N7vCF+�/')N<!$(��/�$("X+'">7*1\D¤I@��3P7a<-$.3P7 "S/'�d1'$."><-,4/')37
CF+'/�)N<-$.��/K$("]+'">7*1?,V&Y<-�4;T7N<9587*�],4/�1v<9587U1'$O,4;4�-,43<"p,4�>7�1B7No�/87 1�$./-<97*�%3#"]�DCH='$(">7*)a<-���%"
=;7N<>6A737 /?,4/oPr<>6��<"!$Y<97*"],4/�1-<9587 PG,4�97L)*,4&(&Y7*1K,4=�"><-�!,4)N<pØ��4�!��/'�4$�1'$(,4;��-,V3#"Se¦§���iyD+K>/L]
"^<@78,V1?�DCZM',4�><!$Y<-$.��/'$./';?<@587�"!M�,V)37B$./O<-�
�>7*;�$.��/'"2,4) )*���%1'$(/';4<-�4<@587�)*&.��"97 "><T"%$Y<97*"*5���/87
)*,4/q,4&."!�
M',4�><!$Y<-$.��/K$Y<I,4)*) ���!1�$(/';4<-�P<9587Stb)*&(�4"97*"^<T"%$Y<@7 "*5;CF���R"%��347#f?ÿ¥t­ÿ~Ì���f�D
Y658791'$O,V;��-,43<"]��=B<-,4$(/87 1�$./¡<@5�$("]6g,8P�,4�979)8,4&.&Q7 1¡5'$.;T587 �^]>�4�!187 �2Ø����%��/'��$l1'$(,4;��!,43#" D
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�O�$�����"�"�'�p���lk½��k?�;�:�v���"���+�p��k
Á����],X;�$Q7T7*/�ts58<9587U1'$O,V;��-,43ë$("p)*,4&(&Y7*1"<@5B7��4�!187 �^]�t
Ø����%��/'��$�1'$O,4;4�-,43 e�s[faiyD

K>/��4+'�])8,4">745�6\79,4�97�;���$./';?<-�<+'"979���!1B7*�^]-f93B+'&Y<!$(M'&.$()8,�<-$.7D7*&QP<6A7*$.;T5O<@7 1�Ø����%��/'��$
�T$(,4;��!,43#" D¤Â�+�&Y<-$.M'&($.)8,=<!$.7D7*&.Pd6\7 $(;T5O<@7 1�Ø����!�4/'��$21'$O,4;4�-,43 $("#1'�-,86]/�=oP�+�"!$(/�;�,
1�$("><-,4/')N7dCF+'/')a<-$.��/tê;k}�\�y�Jk�ìÄm9m�ø êoì>í}k}�\�y�Jk�ìÄm9m>ÀVî?kFìõm�5o61587 �97Hê0ì�íI$("�<@587HZn+')*&.$(187*,4/#1�$("^]
<-,4/')N7��DCU,�<>P@M'$()*,4&]Ms��$./O<��¢CF�!��3 <9587�ìl<@5¹"!$Y<97<�'k�ìõm�5p,4/'1�î?k�ìÄmC$("~<@587K6\7 $(;T5O<
�DC
�'k�ìõm�D/ÅR�=<@7P<95�,=<u<@587t7 1';T7 "C$(/
<95'$("_<>P@MW7J�=Cp1'$O,V;��-,43^,V�97
;D7*/87 �-,4&.&.P�Û�»ÚÀ-Û�Ù[ÜQv4ÀU+'/L]
&Y7*"%"r<@587¡7*1';D7?,4)a<-"J,4"
,_">7*M�,4�!,=<-$.��/�=;7N<>6A737 /¤<>6��c"%$Y<@7 "
�DCU$.187*/O<!$()8,V&]6A7*$.;T5O<85p$./
615�$()n5q)8,V"97C$M<I=;7*) ��3P7 "T,
"^<-�!,4$(;T5O<R&($./87B,V"I$(/�,4/?���%1'$(/',4�%PJØ����%��/'��$J�T$(,4;��-,V3�D6`R"
<9587b7aV�7 )N<!$.7T791'$("^<E,4/�)37�$("]��=B<-,4$(/87 1�=oPb1'$.7@$.1'$(/';?<9587bZn+') &($.1878,4/b1'$."><E,V/')37�6]$Y<@5-<@5B7
6A7*$.;T5O<±ÀV"^<-�>7*/';D<95X�DCp<@587N"!$Y<9745�<@587g�>7*;�$.��/C=;7*&.��/';�$./';:<!�L,I"%$Y<@7�6]$Y<@5B�97*&(,=<-$Q7T7 &.P_5'$.;T587*�
6A7*$.;T5O<�6]$.&(&L5�,87T72�97*&(,=<-$Q7T7 &.PC&(,4�!;D7*�n,4�>78,�D¼`I"+CF����7���,43<M'&Q7V5T<@587]">7*M�,4�!,=<-$.��/X=W7a<>6\7N7*/
<>6���"%$Y<97*"p�Jk�f$mT,4/'1K�Jk sTmR6]$M<@5:6\7 $(;T5O<�î¯,4/'1
sVî��>7*"%MW7 )N<-$Q7T7 &.P�5l6]$(&.&Z=;7~<9587X&(�@)*+'"
�=CZ,SM���$(/O<Z�v5�,87@$(/';?<9587�CF��&(&.��6]$./';BM��!��M;7*�^<>P�D�KÄC[<9587U1'$("^<E,4/�)37L�DC��-CF�!��3��Jk�fjmN$."6ê ù
<9587*/:$M<-"I1�$("><-,4/')N7bCF�!��3ï�Jk�sTm2$."_sDê ù DLY65�$("I6]$.&(&'7*/'"%+'�97R<95�,=<_ê;k����y�Jk�fjm9m:ø¥ê ù x�î©ø
s=ê ù xTsVî�ø ê;k}���y�'k sTm>m�D+ªN�4/'"!$.187*�%$(/';¿<@5872)*��/O<97���<p�DCRä\w�¿2¾1ÏWå�x æ�ç ÛE¿]¾�À@Ï4è*Ü(¿�uS5}<95'$("
3#,Dq=7*"U"97 /'"97#,4"T6A747��[MW7 )N<B,KM���"^<U�DÇ<)37S�DC�&O,4�%;T7*�I"!$(�N7S"95'�4+'&(1:"97 �%7D7
,J�97 ;�$(�4/q�DC
&(,4�!;D7*�],4�>78,�D� 2��6A7 7D7*�:CF���p��+'�U<9587*�%3
,4&\,4/�,4&QP["%$("pM'�%��='&Y7*3b5[615�,=<]6A791��<$."p"!&.$(;T5O<-&QP
1�$YVW7*�97 /O<8D � $Q7T7 /¡<@5B79M���"!$M<-$.��/'"2,4/'1�"><-�>7*/';=<@5'"T�=C¼<@5B7BM���$(/O<:5878,�<I"%��+'�!)N7*" 5s6A7B187±]
o'/87P<9587<6A7*$.;T5O<B�=CU78,V)n5c"!��+��!)374<-�b=W7~<@5B7#$./07D7*�%"97
�=Cg$Y<!"�<@587 �!3#,4&�"><-�>7*/';=<@5\D"Á����
,874��$(1'$./';�/0+'347*�%$()*,4&�$(/'"^<E,4='$.&($M<>P�5�6\7#)8,4/d$(;�/'�4�97~<@587#"!��+'�%)37 "b<@5�,�<b5�,87D7
7T7 �%P_&(�W6
7V,4&.+874D¼`dC�<@7 ��187No�/�$(/';�<@5B7]6A7*$.;T5O<-" 5�,L3C+'&M<-$.M'&($.)8,=<!$.7T7 &.PL6A7*$.;T5O<@7*1<Ø����!�4/'��$'1'$(,4;��!,43
$.$("L1'�!,86]/�CF���S<9587*">7
M���$(/O<U"!�4+'�!)N7*"U6]$Y<@5�<@5B7<6A7*$.;T5O<-"U187No'/87*1`,V"9,V=s�W7T7VD
Y658747NCÂ]
CÃ7 )N<R�DCn) ��/'"!$.187*�%$(/';~<@5B79$./07D7*�%"97*"R�DC¼<9587¿5878,=<R"><!�97 /';D<@5�"I$("6<95�,=<1<@587�=����!187 �R�=C¼<@5B7
Ø��4�!��/'�4$a)37 &(&."I)*�4/}<-,4$(/�$(/';4<@587C"%��+'�%)37*"L�=CA5�$(;T587 �I"^<-�97 /';D<95?6]$(&(&A=;7BM'+'&.&Q7 1?$(/o6N,4�!1\5
3#,Dq0$(/�;P<@5B7C,4�>78,#�=C�<@5'�4"97B)N7*&.&("2�97*&(,=<-$Q7T7 &.PJ"%3
,4&.&Q7 �*D:�T+'�2)*&O,V$(3 $."d<@5',=<I$MCa6A7C/'�W6
) ��/'"%$(187 �\<@587R&($."><��DC�Ø����!�4/'��$�)37 &(&("�$(/4<@587L,V"!)37 /'1'$./';C���%187*�g�=Cl,4�97*,B�@)*)*+�M'$Q7 1\5�3<��"><
�=C�<@5B7d5'�=<N"%Ms�D<!"	6]$.&(&'&.$Q7p$./4<9587R)N7*&.&("�<@5',=<N) ��3472$./4<95872=W7 ;�$(/'/�$(/';U�DCW<@5872&($."><8DAY65'$."
6]$.&(&\;4$.7T7U,~X0+'$()nq#6g,8P"<-�X�%��+';T5'&QPtq0/'�W6¬615'$.)n5�,V�97S<@5B7¿5��D<2�*��/87 "]��/�,S)n5'$.M\D

h�h@�
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ªN��/'"%$(187 �NYH,4='&Y7Hh@DýhSCF����,_<>P@M'$.)8,4&�7���,43<M'&Y7]6]$M<@5�f�f:<9587*�%3
,V&�"!��+'�%)37 "g"!)*,=<9<97*�97 1

�W7T7 �B,"Ñ��@���U�DCg1�$(347*/'"%$(��/ g��
�
s4��D<Y6587~o��!"^<B) ��&(+�3#/:;�$Q7T7*"_<@5B7#) �[���%1'$(/',=<@7 "L�DC
<9587J"!��+��!)37 "<,4/'1y<@587J">7*) ��/'1�)*��&.+'3#/d187*"%$(;�/�,�<@7*"R<9587*$.�C)*�4�!�97 "!M���/'1'$./';:�-,86 5878,=<
"^<-�97 /';D<95\D¬Y6587?/B7���<K)*��&.+'3</�;�$Q7T7*"4<@587�)*+'3C+�&O,=<!$.7T7¡5878,�<GM���6A7*�G,=<r<9587?"!�4+'�!)N7
M���$(/O<!"¿7�7V,4&(+�,�<@7*1�,4"�M;7*�XÙLÐ�»ÚxLÛ�»ÚÀ-Û�Ü(¿XurÏ*¼@¿�Ü�+'"!$./';?Â�,=<@587 3
,�<-$()*,vh[Dð�[DPÁH$(;�+'�>74h[DÊÍ
;�$Q7T7 "H<@587B3C+'&Y<!$(M'&.$()*,=<-$Q7T7*&QP#6A7*$.;T5O<@7 1?Ø����!��/���$H1�$O,4;��!,43�CF���:<@587 "97Jf�fC"%��+'�%)37*" 5F<@587
6A7*$.;T5O<��=C�7*,4)n5
"%��+'�!)N7]=W7 $(/';�<@5B72$./o7T7*�%"97R�DCW<9587]�-,86Þ5B78,=<	"><!�97 /';D<@5<�DC;<@5�,�<�"%��+'�%)374D
ªN��&.+'3</czq�DC2Ya,V='&Q7-h@Dýh�">5'�W6]"~<9587GØ����%��/'��$	)37 &(&g) ���!�>7*"!M���/'1�$(/';­<!�/78,4)n5�"!�4+'�!)N7
,4/�1­<@587C&(,4"><I)*��&.+'3</�M'�>7*"97 /O<-"�<@587BMW7 �!)37 /O<E,4;T7S�=C	,4�97*,G�[) )*+'M'$Y7*1q=oPv<@5�,=<T)37*&.&H�4/
<9587:Ñ'�[��� DaY65872�97 "!+'&M<-"	$(/XYH,4='&Q7dh[D hL187*3<��/'"^<-�-,�<@7*"�<@5',=<�<@587R,4�97*,��=C\,LØ����!�4/'��$�)37 &(&
$."L$(/o7T7 �!"97 &.Pq�>7*&(,=<@7 1q$(/�,J"><-�%��/';J6N,WP�6]$Y<@5/<9587X)*+'3C+�&O,=<!$.7T7b5878,=<U�>7*)N7*$.7D7*1d,=<�<@587
) ���!�>7*"!M���/'1�$(/';S"%��+'�!)N7LMs�4$(/O<-" DZY6587TØ����%��/'��$�)37 &(&("N$(/r<9587L,4"%)37*/�1'$(/';S�4�!187 �g�DC'<@587 $(�
,4�>78,J,4�>7? 95�ÒI5F�C5WKE5FÁN5 � 5W£S5FZp5'ªI5W`B5�,4/�1�ñ�D��T/­<@587B�D<@587 ��5�,4/'1­<9587C)N7*&(&."T$(/
<958791B7*"!)N7*/'1�$(/';G�4�!187 �R�DCZ)*+'3C+�&O,=<!$.7T7_587*,=<R�97*)N7*$Q7T7*1?,=<d<9587�)*���%�97*"%Ms�4/'1'$(/�;
"!�4+'�!)N7
M���$(/O<!"],4�97¿ 95BKE5�ÒI5�ÁN5p�C5 � 5;ªI5�Zp5�£S58`B5�,4/�1�ñ�D

Áa$.;�+'�>7�h[DÊÍBèÉ¾�7*$.;T5O<@7 1¡Ø����!�4/'��$U1'$O,V;��-,43 CF�4�_f�f�5878,�<?"!�4+'�!)N7*"*5�=�,4">7*1¤��/¡�-,86
"^<-�97 /';D<95'"

K>/¨Áa$.;�+'�97rh[D�«�5a6A7G"95���6Ì<9587G�97 &Q7�74,V/}<BMs�4�><-$.��/d�=CU<@587
�97*"%+'&Y<!"C��=B<-,4$(/B7*1�CF�%��3
h@Á�i
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Ya,V='&Q7uh[D hLènY6587 �!3#,4&\1�,=<-,~CF�4�Lf�fL6\7 $(;T5O<@7 1�"%��+'�%)37*"
kO��5'PBm c2,86 ªN+'3bD Ø��4�!��/'�4$ ò

"^<-�>7*/';D<95 587*,=< )N7*&.& `R�97*,
k�z'5'zOm f4Dð��� f�DÊÍT§ ` f8z�DÊzOg
k�z'5�ÍTm s@D.fW� s[DÊÍT« Ò s[Dýh@f
k�fW��5\f8�Om f4Dð��� s[D s4Í ª f$g[DÊzOg
k�fW��5\f*z}m f4DýsTh s[D hD§ � g�D.f$h
k�fW��5\f8ÍOm f4Dð��� s[DQfWÍ Z fW�[DðÍ�f
k�f8z'5\f8�Om f4D g�� s[D h4Í Á §�D §T�
k�f8z'5\f*z}m f4Dð��� s[D h[f � fW�[DýsD«
k�f8z'5\f8ÍOm s@Dð��� g�DÊ�Oh   f�DðÍTs
k�fWÍ�5\f$sTm s@Dð��� g�DÊ�Os K g�D «4Í
k�sD§�5'zOm f4Dð��� f�D hD§ ñ sTs@D gOs
k�s4Í�5\f½§Om f4Dýh4� s[DÊ�Oh £ fW�[Dýh4Í

"%$(3C+�&O,=<!$(��/q�DC�<@5B7*"97�f�fS6\7 $(;T5O<97*1d"%��+'�%)37*"¿CF��&(&.�W6]$(/';r<9587bÙLÐ�»ÚxLÛ�»ÚÀ-Û�Ü(¿XurÏ*¼@¿�Ü�D#Y65B7
) $(�%)*+'&(,4�R1��D<-"T">5'�W6 <@587CM���"%$Y<-$.��/'"2�DC+<@5B7R5878,�<T"!�4+'�!)N7*"U,4/'1¡<@587C�>7*)a<E,4/';4+'&O,4�R��/87 "
">5'�W6 <@587]/'�4/L]>"%��+'�!)N7RM���$./}<!"n61587*�>7:<9587])*+'3C+�&O,=<!$.7T71587*,=<	Ms�W6A7*��5�,4"�7��[)N737*1B7*1t<@5B7
7V,4&.+87I�=CJs[DQfW�9+'/�$Y<-" D�KÄ<g$."�<9587H5�$(;T587 "><N�-,86�"><!�97*/�;D<@5JM���"!">7*"%"97*1K=oP
,4/oP#�=CF<@587d5878,�<
"%��+'�%)37*"�,4/'1S6A7])*��/'"%$(187 ��<@5'$."�,4"�<@5B7U<@5'�>7*"95���&(1?CF���Z�4+'�+7���,43<M'&Q7VDaY6587]$.1878,T$."�<@5�,=<
<9587C)n5'$.Mq3C+'"^<S5�,87T7S=;737 /q187*"%$(;�/B7*1/<-�r<-,4)nq0&Q7B,=<T&Y78,4"^<S<@5879�-,86�Ms�W6A7*�L;T7 /87*�!,=<@7 1
=oP:,V/0P?�DC�<@587S"%��+'�!)N7*" 5H"%$(/')N7R<@587S�!,W6�7V,4&(+B7*"L)8,V/_,V&.6N,WP@"U=;7S)8,4&.)*+'&(,=<@7 1q,=<U&Q7*,4"><
,VM'M'�!�8�[$(3#,=<97*&.P
+'"!$./';~CF+'/')N<!$(��/',4&�"!$.3C+'&O,�<-$(�4/\DnY6587¿5'$(;T5B7*"><R)*+�3C+'&O,�<-$.7D7LMs�W6A7*�R�97a]
M����^<@7*1
$("Ag�D.f$�U+'/�$Y<-"N,=<N,9/'��/�]>"!�4+'�!)N7IM���$(/O<�6]$Y<95
)*�@���%1'$(/�,�<@7*"Hk�f*z'�8fj�Tm�D�Å2�D<@7:<@5�,=<
$M<U$("_7 7D7*/�5'$(;T5B7*�S<@5',4/ <9587~5'�D<><@7*"^<B"%��+'�%)37<Ms��$./O<85\615'$.)n5�5�,V"B,J)*+�3C+'&O,�<-$.7D7?5878,�<
M��W6\7 �]�DCJg�DÊ�OhB+'/'$M<-"p,4"N"95'�W6]/b$(/GYH,4='&Y7_h[D h[D+Za�[$("><97*/')N7U�DCH,C/'��/L]�"!��+'�%)37TM���$./}<g�97a]
)N7*$Q7[$./';�<@58715'$.;T587 "><�5878,�<�Ms�W6A7*�*5}<@5���+';T5X)*�4+'/O<@7*� ]>$./}<!+'$Y<!$.7D7450$("n/'�=<�+'/'/�,=<!+'�-,V&JeÔÍ�ÍjiyD
Å2�D<@7~<@5',=<u<9587<Ms��$./O<-"�187*"%$(;�/�,�<@7*1�6]$Y<95_�>7*)N<-,4/';�+�&O,4�U3#,4�9q0"¿5�,87T7P<95'�97N7#1�$YVW7*�97 /O<

h@Á�h
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Áa$.;�+'�>7�h[D�«Bè¤I@+'MW7 �!M���"!$M<-$.��/~�=CX"!$(3B+'&O,=<!$(��/��>7*"%+'&Y<?,4/'1¡Ø����%��/'��$U1'$(,4;��!,43 �DCKf�f
6A7*$.;T5O<@7*1v587*,=<2"!��+'�%)37 "
"%$(�37 "nM'�!�4Ms���^<-$.��/�,4&}<-�S<9587*$.�a)*+�3C+'&O,�<-$.7D7U587*,=<n)*�4/}<97*/O<8D�¾�765�,87T7p1�$.7@$(187 1R<@587p�!,4/';T7
=;7N<>6A737 /"s[DQfW�L+'/'$M<-"¼<!�ug[D.fj�T+'/�$Y<-"n$./O<-�S<@5��973717NX@+',4&�M�,4�^<-$Y<!$(��/�"*DAY6587]Ms��$./O<-"1k�óq�ZôFm
5�,87@$(/�;4<9587U)*+'3C+�&O,=<!$.7T7LM��W6\7 �R$./"<@587U+'M'M;7*�15�,V&YCUk s[DÊÍ�fU+'/'$M<-"U<-�Pg�DQfj�C+'/'$M<-"nmU5�,87D7
<9587g&O,V�!;T7 "><Z"%$(�N74DaY65B7pMs��$./O<-"6k�óq�aõRmA$(/u<@587g3<$(1�1'&Q7�5�,4&MCJk s[DÔz}hR+�/'$Y<!"[<-��s[DðÍ[fg+'/'$M<-"nm
5�,87D74<9587X3P7 1'$(+'3Î"!$(�N7<,4/'1�<@587XM���$(/O<-"Pk�ó��HöBmI$(//<9587#&.�W6\7 �¿5',4&YCHk s@D.fW�K+'/'$M<-"S<!�
s[DÔz}h#+�/'$Y<!"nm:5',W7D7b<@5B7C"!3#,4&(&Y7*"^<I"%$(�37VD_�T+'�I$./o7T7*"^<-$.;o,=<-$.��/��>7 7D78,4&."H<@5�,�<T3<��"><I�DC+<@587
5'�=<RM���$./}<!"]&($Q7L$./"<@587UØ����!�4/'��$\)N7*&(&."15�,87[$./';<"!3#,4&(&Y7*�p,4�>78,¡k�) �!$Y<!$()*,4&\)37 &(&."nm�D�Y650+'" 5s$MC
6A7L)*��/�"!$(1B7*�\<9587TzS)37 &(&."�6]$Y<95J"!3#,4&(&Y7*"^<g,4�>78,�5[$yD¦74DQ58 �58ÒI5B�¤,4/'1"KE5',V&(&�<@587TM���$./}<!"g$(/
�aô�&($Y726]$M<@5'$./P<@5B7*3bDZY6587T"%+'3 <!�D<E,4&�,4�>78,B�=C�<@587 "97TzC)N7*&.&("N$."\5'�W6A7 7D7*�*5��4/'&.P<,4=���+B<
f�fDüýh�òr�DC�<@587R<!�D<E,4&Z,4�97*,�DRKÄC	6\7?CF+'�^<@587 ��) ��/'"%$(187 �_<9587S/87��L<_<>6���)N7*&.&("L$(/q�4�!187 �L�DC
,4�>78,�5�/�,4347*&.PPÁ`,4/�1 � 5',V&(&W<9587LM���$(/O<-"N$(/K�aõ�&.$Q7d7*$Y<9587*��6]$Y<@5�$(/t<@5B7*3÷�4�g$(/J)N7*&(&F�
<95�,=<Z6A715�,87T72,4&(�>78,41[PB) ��/'"!$.187*�>7*1\D� d7*/�)3745}<@5�$("ZM'�%�W7[$.187*"�,V/47 3#M�$(�!$.)8,4&07T7 �!$Mo�)8,=<!$(��/
�DCJ<@5B7�) &O,4$.3¥<95�,=<]6A7�3#,4187�7*,4�!&.$Q7 �*D

Áa$.;�+'�97�h[D.f8�X;4$.7T7 "6<@587L���%1'$(/',4�%P#Ø����!��/���$�1'$(,4;��!,43¥CF�4�Lf�fU"!��+'�%)37 "2$./"<@587L"!,43P7
h@Á�Á
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M���"%$Y<-$.��/'"R,4"SÁH$(;�+'�>7Rh@DðÍ
=�+B<HCF���I,#"%MW7 )*$O,V&H)*,4"97B615B7*/:,4&.&'<9587C"%��+'�!)N7*"S5',W7D7?73X0+�,4&
"^<-�>7*/';D<95'"*D¨K>/��D<9587*�C6����!1�"*5A<9587J"!�4+'�!)N7*"#,4�97J+'/o6A7*$.;T5O<@7*1�Dy`I"X$(/�<9587J6\7 $(;T5O<@7 1
)*,4"97V5N$./¢ÁH$(;�+'�>7-h[DQf�fG6A7�">5'�W6�<@5B7b�>7*"%+'&Y<!"S�DCI"%$(3C+�&O,=<!$(��/
CF�4�b<@587 "97b+'/o6\7 $(;T5O<97*1
"%��+'�%)37*" D\Å2�D<@7S<95�,=<*58587*�>7�,4&("%�R<@587L�>7*"!+�&Y<-"],V�97L"!$.3#$.&O,4� DHY65B7��>7*&(,=<-$Q7T7*&QP45'�D<]M���$(/O<-"
&.$Q7�3#���>7N$./b<@587�Ø����!��/���$[)N7*&.&("H6]$M<@5C"%3
,V&(&Q7 �a,V�978,[DaYH,4='&Q7Uh[D�§TM'�97 "97*/O<!"�<9587g�>7*"!+�&Y<-"a�DC
"%$(3C+�&O,=<!$(��/X,4"�6A7*&(&�,V"�<9587I,V�978,U�DCW<@587]Ø����!�4/'��$�)37 &(&."�CF���+<@587 "97I+�/06A7*$.;T5O<@7 1G"!��+��!)37 "
$./-7���,4)N<!&.PJ"!,4347�3#,4/'/B7*�],4"]YH,4='&Q7¿h@Dýh[D

Áa$(;�+��97_h[DQfW�Bè��T�%1'$(/�,V�%P
Ø��4�!��/'�4$\1'$O,V;��-,43¥CF���Lf�f_587*,=<2"!��+'�%)37 "R�DCH+'/'$MCF���!3ë6\7 $(;T5O<

ÓUÔyÞ1Ô�� ø~Ø]¸�à�áPÝBÛ>ã Ü�á^à¼Ú8Û^ØAÙëØ\Ùù¸���ÛÄÚ8Û�¸�à�áXú�Ø	�pØAÙSØ\ÛX¸��Já>á Ý
 R,87[$./';q3#,4187P<9587
/���7D7*&g�4='"97 �%7V,=<-$.��/c"^<E,=<97*1`$(/�<@587t7*,4�!&.$Q7 �9"%+'='"97 )N<!$(��/\5Z6A7J/'�W6
M��!��M���"97T,u<>6N��]ÄCF��&.1G"><!�-,=<97*;4P4D � $Q7T7*/t<9587T"%��+'�!)N7TM���$(/O<-"	6]$Y<95r<@587 $(���-,86�"><-�>7*/';=<@5'" 5
6A7do'�!"><	1'�!,86Þ<@587pØ����%��/'��$�1�$O,4;��!,43 7 $Y<9587*�n���%1'$(/',4�%PS�4�n3C+'&Y<!$(M'&.$()*,=<-$Q7T7*&QPU6\7 $(;T5O<@7 1
1B7*M;7*/'1'$./';<+'Ms�4/K615B7N<@5B7*�]���p/'�D<6<9587L"!�4+'�!)N7*"R,4�97L+'/�$YCF���%3#&QP<6A7*$.;T5O<@7 1\D�Y6587U�!��+L]
<!$(/87
1'�-,86]$(/�;­<@587G1�$O,4;��!,43^"95'�4+'&(1�,4&."!�?�>7*M����><b<@587K,4�>78,4"B)*���%�97*"%Ms�4/'1'$(/�;­<-�­<@5B7
Ø��4�!��/'�4$n)37*&.&(" D~Åd7���<�6\7X"%���><_<@5B7#,V�978,V"�$.//<@587#,4"!)N7*/'1�$(/';b���!1B7*�*D?¾�7?<@587 /_"^<E,4�^<
6]$M<@5/<@5B7S)37*&.&("I6]$M<@5­<9587S"!3#,4&(&Y7*"^<L,4�>78,4"U,4/�1q1'�b,4//7��L5�,4+�"><-$Q7T7<"!$.3C+'&O,�<-$(�4/�,=<�,V&(&
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Áa$.;�+'�>7­h[DQf�fTè I@+'MW7 �!M���"!$M<-$.��/��DCU"%$(3C+�&O,=<!$(��/��97 "!+'&M<J,4/'1¹Ø����!��/���$R1�$O,4;��!,43¦�DCXf�f
+'/�$YCF���%3#&QP<6A7*$.;T5O<@7 1f587*,=<2"!��+'�%)37 "

<9587X;��!$.1�M���$./}<!"U&.P@$(/';G6]$M<@5'$.//<@5�,=<�)N7*&(&:eÝÍ�Í=ieDP�T+'�_7*3<M'$(�%$()8,V&a��='">7*��74,�<-$(�4/_$."S<@5�,=<
"%$(3C+'&(,=<-$./';G,V=s��+L<SfW�r<-�qf$h
MW7 �!)37 /O<9�=C�<9587R<-�=<E,4&a,4�97*,K$."T"!+LÇ#) $Q7 /}<_<!�J&(�@)8,=<97b<@587
5'�=<T"!M��D<!"T���I� ��/87 "T�DC�$(/O<97*�97 "><*DTY6587b<!$(347a]>) ��3<M'&Q7���$M<>PG�DC+<9587C��ML<-$(3#,4&l,4&.;����%$Y<@5�3
CF����1'�!,86]$(/';����!1�$(/�,4��PCØ����%��/'��$'1�$O,4;��!,43<"n$("	ûtkFÌ\üOý@Ì�mZ,4/'14<@5�,�<��=C\3C+'&M<-$.M'&($.)8,=<!$.7T7 &.P
6A7*$.;T5O<@7*1q�4/87*"T$."I"%&($(;D5}<!&.P"5�$(;T587 �?e¦��ieDIY6587?5oP@='�!$.1q,4M'M��!�o,4)n5q$."dCF��+�/'1f<-�
M'�!�W7@$(187
,S"-,87@$(/�;#$./b"%$(3C+�&O,=<!$(��/4<-$(347L=oPJ3<���97S<95�,4/�ÍOh�òë�4/-<9587�,87T7*�!,4;T7VD

Y6587#M'�!��;4�-,43 CF����1'�!,W6]$./';b3C+'&Y<!$(M'&.$()*,=<-$Q7T7*&QP�6A7*$.;T5O<@7 1dØ����!�4/'��$n1'$(,4;��-,V3Î6g,V"
$.3#M'&Y7*347*/O<@7 1�+'"%$(/';P<@587BØI$("%+�,4&¼ª¤&(,4/';�+',4;T7U6]$Y<@5�;��-,4MB5'$() "I&($.='�-,V�!$Q7 "*D:KÄ<I6N,4"L�!+�/
��/#,LMW7 /O<-$(+�3~]�=�,4"97 1#3#,4)n5'$./87g6]$Y<95PsThD§�Â�=Pc:`TÂµ,4/�14CF���nM��!��='&Y7*3<"n�DC\3<�@187*�!,=<@7
"%$(�37V58<@587U�%+'/v<!$(347I6N,4"]/87*;�&.$(;�$.='&Q7R)*��3<M�,4�>7*1"<-�~<@5B7�"%$(3C+�&O,=<!$(��/4<-$(3474D
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YH,4='&Y7¿h[D §LènY6587*�%3
,4&�1�,=<E,?CF���Lf�fU+'/o6A7*$.;T5O<@7*1�"!��+��!)37 "
kO��5'PBm c2,86 ªN+'3bD Ø��4�!��/'�4$ ò

"^<-�>7*/';D<95 587*,=< )N7*&.& `R�97*,
k�z'5'zOm f4Dð��� f�D hD§ ` f�f4Dð���
k�z'5�ÍTm f4Dð��� f�D�§Oh Ò «�D «[f
k�fW��5\f8�Om f4Dð��� f�D�«�f ª §�D g4Í
k�fW��5\f*z}m f4Dð��� f�D�«T« � h[D gTh
k�fW��5\f8ÍOm f4Dð��� f�DÊÍ�f Z �[Dý�=g
k�f8z'5\f8�Om f4Dð��� f�D�«4z Á fW�[Dý�Dg
k�f8z'5\f*z}m f4Dð��� s[DÊ�4z � g�Dð�4�
k�f8z'5\f8ÍOm f4Dð��� f�DÊÍ4z   h[D gDg
k�fWÍ�5\f$sTm f4Dð��� f�D �D« K f�f4D.f8z
k�sD§�5'zOm f4Dð��� f�D�gT« ñ fj�@DýsD§
k�s4Í�5\f½§Om f4Dð��� f�DÔzo� £ fjs@D.fWÍ

 "!�þ ÿ 2½µZÉ�³�)�µ�2½&?Ä (+¸­³ ¸­*?(�µZÉ
*?(+µ

�T/')N7J6\7K$(1B7*/O<-$MCÚPc,?� ��/87J�DCR,q)n5'$(M�,V"S)*�!$M<-$.)8,4&.&.P�5'�D<*5+<@587J/87���<#)n5',4&(&Y7*/';T7
$("b<!�
"%+';�;T7 "><�"!�43P7C347N<95'�@1'��&(�4;4P-<@5�,=<I6]$(&(&J587 &(Mq$(/q) �[�4&($(/�;
1'�W6]//<@5'�4"97X�*��/B7*"*Db d7 �9745
6A7<,4"!"%+'347R<@5�,=<H<@587 �!3#,4&H7@$(�4&O,=<!$(��/'":5�,87T7S�@)*) +'�!�>7*1�7 7D7*/�$(/­<9587SM'�97 "97 /')37X�DC�,4ML]
M��!��M'�%$O,=<97B/0+'3C=;7*�R�DC�<9587*�%3
,4&l7@$O,4"R���:5878,=<I"!$./8q�347*)n5',4/'$("%3#"R,4&.�978,V1�PbM'&O,4)N7*1?�4/
<9587L=��o,4�!1�D�KÄC�6\7T6N,4/O<6<-�B187*) �978,V"97S<@5B7T"><!�97*/�;D<@5K�DCA,b5B78,=<p"%��+'�%)3745�$Y<N6]$.&(&��97NX0+'$(�>7
)n5',4/';T7B,=<1<@587�)*$.�!)*+�$Y<2&Q7�7T7*&e5'615'$()n5�3
,8PJ=;7uX0+'$M<@7U1'$MÇ#) +'&Y<1<!�#1'�
,=<R,4/?,V1�7V,4/')37 1
"^<E,4;D7��DC:<@5B7b1B7*"!$.;�/�) P@)*&Y74DÉI[��6A7b�-,=<9587*�X$(/O<97*/'1¨<-�:1'$.&O,=<97r<@587b)*&.+'"><97*�%"<�=CS5'�D<
"%Ms�=<-"N�4/P<@5B7:Ñ��@���+<@5',=<\5',W7D7I) �!��"%"97*1P<@587:<@587 �!3#,4&8<@5'�>7*">5'��&(1�5�<!�u7*,4"97R1'$("%"!$(M',=<-$.��/\D
 2�W6\7�7T7*� 5�$(/#1'��$(/�;B"!�96\7T1��C/'�D<	6g,V/}<\<-�C1'$."><!+'�!=4<@587L,V1�¯!,4)37 /') P­k�/B7*$(;D5@=����>5'�[�@1�m
�>7*&(,=<-$.��/'"95�$(M'"��DCW<@58721'$YVW7*�>7*/O<�='&(�@)nq0"��DCW<@5872187 "!$(;4/\5@615�$()n5
�=<@587 �%6]$(">7R3#,8PX)n5�,4/';D7
<9587-Ñ��[�4�!M'&(,4/'/'$./';}ÀVM'&(,4)37 3P7 /O<S"!$.;�/'$Yo')8,4/O<-&QP�D�K>/��D<9587*�S6����!1�"*5p;T7 ��3P7a<-�%$()8,V&(&.P:6A7
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D

Áa$.;�+'�>7rh@D.fjs�èBÂb��7@$./';�"%��+'�!)N7��^$(/_,bM����^<-$(�4/��=C\<@5B74Ñ��@����<@5',=<b5',4"U)*�!�4"!"97 1�<@587
<9587*�%3
,4&W<@5'�>7*"95���&(1

1'�#/'�D<R6g,4/O<d<-�
)n5',4/';T7b<9587_<-��M���&(�4;4PJ�DC�<9587B�4�!187 �^]Ef�Ø����!�4/'��$l1'$O,V;��-,43Æ�4=B<E,4$./87*1
CF�%��3 <@587<M���$(/O<�"!��+��!)37 "*5n$.;�/'���%$(/';t<9587*$.�9"^<-�97 /';D<95'"*DKY650+'"*5a$YCN6A7
3<�W7T7#��/8745878,=<
"%��+'�!)N7G,86N,WP�CF�%��3 <@587<�D<9587*�¿5878,�<B"%��+'�!)N7*"C) &(��">7#=oPq6A7
1'��/'�D<�6g,V/}<u<-�b)n5�,4/';D7
<9587R/B7*$(;D5@=����>5'�[�@1<�97*&(,=<-$.��/'">5'$(MX�DCW<@5�,=<�M���$(/O<	"!��+��!)37I,4"	)8,4MB<!+'�97 1
=oP~<@5872Ø����!�4/'��$
1'$(,4;��!,43�DSÁ��4�H7 7D7*��PqMs�4$(/O<S587*,=<L"%��+'�!)N7C6\7S6]$.&(&l187No'/87<,
"-,=CÃ7S� ��/87B615B7*�97X$M<T)8,V/
=;7I3<�W7T7*1K,V�!��+'/�1
6]$Y<95'��+B<N)n5�,4/';�$./';u<9587H<!��Ms�4&(��;4PC�DC�<@5872Ø����!�4/'��$W�T$O,4;��!,43bD¼Á����
7��',V3#M'&Y745s$(/­ÁH$(;�+'�>7?h[DQfjs8k�,Om�5;ïB5Fð
5Fìë,4/'1��ù,V�97b<9587*�%3
,4&A"!�4+'�!)N7CMs�4$(/O<-"R��/­<@587
Ñ��@��� D�KÄCl6\7T"^<E,4�^<U<-�B3#�W7T7d<@587TM���$./}<��Æ,86g,8P4CF�!��3Ì<@5B7T�D<@5B7*�NM���$./}<!"\<@5B7IØ����!�4/'��$
M���$(/O<!"�� ù ,4/�1�� | 6]$(&.&s"^<E,4�^<p)*�43#$./';C)*&.��"97 �*DnY65'$."N6]$(&.&s) ��/O<-$./@+B7S<-$(&.&�� �>78,4)n5B7*"6<@587
) $(�!) &Q7UM�,4"%"!$./';4<95'�!�4+';T5-<@587�Ms�4$(/O<-"1ïB5;ð ,4/'1¡ì<5�61587 /f<@587�M���$(/O<-"�� ù ,4/�1	� | 6]$.&(&
) ��$(/') $(187V5l,4"U"95'�W6]/�$(/ Áa$.;�+'�97?h[D.f$s8k�=�m�D?KÄC��®) �!��"%"97*"_<@5B7<) $(�%)*&Q7X,V/'1:;��L7 "�<-�"<@587
�D<9587*�p"%$(187V5B<@5B7L/87*$.;T50=s���>5'�@�[1J�>7*&O,�<-$(�4/'"95'$.MG�DC'<@5B7TØ����!��/���$\)37 &(&."N6]$(&.&s)n5�,V/';T7U$(/O<-�
<95�,=<T�=C�Áa$(;4+'�97bh[DQfjs8k�)½m�DH d7*/�)3745\,4"dC�,4�I,4"d<9587C">7*;�347*/O<~k
� ù 5�� | m2$("2)*�4/')37 �!/87 1\5F<@587
M���$(/O<��«$."uCF�97N7P<!��3<��7D7J,4/oP061587*�>7
6]$Y<95'$(/ <@587#)*$.�!)*&Y7#1B7No�/87 1�=0P ï95+ðù,4/'1�ì<D
ÒN+L<]$YCl$Y<N=W7 )*��347*"p) ��/')�P[) &($.)T6]$Y<@5t<95'��">7S<@5'�>737LM���$(/O<-"�6\7_7*/�1b+�Mb$./K,C187*;D7*/87 �-,=<97
)*,4"97S,V/'1?61587*/��Å)*�!�4"!"97 "�<@5879=s��+�/'1�,4��P�5�<9587b<-�4Ms��&.��;4PK�DC¼<@587BØ��4�!��/'�4$H1'$(,4;��!,43
)n5�,V/';T7*" D
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E

A

H

B

C
D

Áa$.;�+'�>7¿h[D.f½gBè�I�,=CÃ7L� ��/87U�DCZ3<�W7T7 3P7 /}<1CF���p"%��+'�%)37��

ÓUÔ��6Ô^Ö �~���¿Ù�Û^Ù��©Ú�âT� ÝBàná��¥ã�Ø\ÙT�

Á����g,4/oPt587*,=<p"!�4+'�!)N7LMs��$./O<��d5[&Q7N<g+'"p)*��/�"!$(1B7*�p,4&.&;<9587LM���$(/O<g"%��+'�%)37*"p$./J$Y<!"N/87 $(;T5L]
=����%$(/';2Ø����!��/���$[� ��/87 "nÀV)N7*&(&."*D¼Á��4�¼78,V)n5S)*��/'">7*) +B<-$Q7T7U<-�%$(M'&Y7N<H,43<��/';:<@587 "97p/87 $(;T50=����^]
$./';XMs�4$(/O<]"!��+��!)37 "*5�6\7U1'�!,86 <@587U) $(�!) +'3<"!)*�%$(='$./';S)*$.�!) &Q745',4"]"95'�W6]/�$./vÁa$(;�+��97¿h[DQf$g�D
KÄC���5',4"�tX/87 $(;T50=����!"+<9587*/~<@5872/0+'3C=;7*���DCs)*$.�!)*&Y7*"n6]$(&.&�=;7Tt�DZY650+'"�$./4Áa$(;�+��97:h[DQf$g�5
615B7*�97Ro�7T7CM���$(/O<d5878,�<L"!��+��!)37 "SïB5�ð
5FìX5���5�,4/�1�� "!+��!�!�4+'/'1��«$./¡<9587BØ����%��/'��$
1�$O,4;��!,43b5:<9587:)*��/'">7*) +B<-$Q7T7�<!�!$.M'&Q7a<-"G6]$(&.&T=;7?êÈkÃïB�nð
�@ìbm�5?k�ð#�nì����"m�5Rk�ìU�������bm�5
k������<�@ï�m�5H,V/'1Þk��#�@ï9�nð?m�DSY6587#) ��3<3#��/:$./}<97*�%"97*)a<-$.��/:�97*;4$(��/¢k�">5�,4187 1�mL�DCA<9587*">7
t:)*$.�!)*&Y7*"U$("�<9587#"!,=CÃ7<�*��/87#�DCg3<�W7T7 3P7 /}<¿CF����<@5B7#M���$(/O<�"!�4+'�!)N7��dDr`I"�187*"%)*�!$.=W7 1
,V=s�W7T7V5�$M<C$."R78,4"�P
<!�?7T7*�%$YCÚP�<@5�,=<C$YC�� 3<��7D7*"S$./�<@587J">5�,4187 1��>7*;�$.��/\5�<9587G/87 $(;T5L]
=����%$(/';tke,41�¯!,V)37*/�) PBm	�>7*&O,�<-$(�4/'"95'$.M
,V3#��/�;¿<9587RØ����%��/'��$�)N7*&(&."	6]$.&(&��97 3
,V$(/<$(/o7V,4�!$(,4/O<8D
�S7 "!$.;�/'$(/�;
,4/?,4&(;��4�!$Y<95'3 <!�
M'�%��M���"97B,4/q,4&M<@7*�%/�,=<!$.7T7UM'&(,4)37 3P7 /O<T"!)n5B7*347B=oP�+�"!$(/�;
<9587�,4=���7D79�4='"97 �%7V,=<-$.��/K$("p$./-<9587�,4;T7 /'1�,S�DCZ�4+'�UCF+B<-+��97L6N�4�9q�D
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 "!��  *4&/0:´½./,/2½&?Ä )+³�¹ ºb)"!"µ

¾�7"5�,87T7KM'�%��Ms�4"97*1�,?/0+'3C=;7*�S�=CR3<�@187*&."B=��D<@5�$(/�<9587G) ��/O<-$(/0+'�4+'"<,4/'1`1'$."!)*�>7N<97
1'�43
,4$./r<-�X3<�[1B7*&W<9587S<@5B7*�!3#,4&s=W7N5�,87[$.���p�DCH,CØ�GJILK	)n5'$(M�D��L/B7L$(3<Ms���^<E,4/O<g,4"!M;7*)a<
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R(B,D) >= R(A,D) => R(B,C) > R(A,C)

R(B,D) >= R(B,C) => R(A,D) > R(A,C)

a, b, ..., g represents area of respective
rectangles where they are placed
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# points (n) = 10

a) # triangles = 11 > n − 2 b) # triangles = 8 = n − 2
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¾�7b5',W7D7C$(/O<!�!�@1'+')37 1?,</87 6¥) ��/')37 MB<SCF���])*,4&() +'&O,=<!$(/';X187 /'"!$M<>P��=CZM���$(/O<-"2"!)*,=<9<97*�>7*1
$./�,KM�&O,4/87VDu¾�7<,4&("%�J3
,41B7C"!��347S"!$.3#M�&Q7C='+L<U/'�W7T7*&���=�"97*��7V,=<-$.��/'"S<@5',=<U)*��/�"!$(1B7*�^]
,V='&.P��97 1'+')N7*"R<@5B7
"97*,4�!)n5`"%M�,4)N7rCF���uo'/'1'$(/�;���+B<u<@587#�*��/B7*"?5�,87@$(/';�3
,���$.3C+'3®���
3<$(/�$(3C+'3ë187 /'"!$M<>P�D	Y6587*/b6\7¿5�,87T7�M'�!�4Ms��">7*1�"!��347U,4&(;4���!$M<@5'3<"g=�,4">7*1b��/v7��[$("^<-$(/�;
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. ���Hk3�Ã�±���lk0/ . �ek3�T���}�J�p�J�D�¢����1S�;���;��k
;T7 ��347N<-�%$()~<@7 )n5'/'$QX0+87 "R<-�q"%��&.7D7P<@5B7*"97JM��!��='&Y7*3<"*D�Y6587G615'��&Y7P<@7 )n5'/'$YX@+B7J3
,8P�=W7
,4M�M'&($Y7*1fCF���:C�,4)*$.&($M<E,=<!$(/';?<@5B7*�!3#,4&H,4/�,4&QP@"!$("R�DC�EHGJILK])n5'$.M'"*D�¾�7R5�,87T7S) ��3<M�,4�97 1q$Y<
6]$M<@5:,4/­7��[$("><!$(/';J) ��/')N7*MB<U�DC�1�$("!) �97 M�,4/')�Pq,4/'1/CF��+�/'1­<@5�,�<H<@5B7S�97*"%+'&Y<!"T�97 ;o,4�%1'$(/';
187 /'"!$M<>Pq)8,V/'/'�D<U=;7~78,4"%$(&.Pv<-�!,4/'"%&O,=<97*1/<-�t<9587X1'��3#,4$(/?�=CN1'$."!) �97*M',4/') P4D~ d7 /')37~<@587
) ��/')37 MB<G�=CT187 /'"!$M<>P�3
,8P¨5�,87T7�"!��347K)*��/O<!�!$(=�+B<-$.��/¹�4/¹$M<-"X�W6]/É<-��$(/O<@7 �!M'�>7N<4<@587
M'�%��M;7*�><!$Q7 "2�=C¼<@5B79�>7*&O,�<-$.7D7L1'$("^<-�%$(='+B<!$(��/K�DCa,X"97N<R�DCaMs��$./O<-"]"!)*,=<9<97*�97 1?��/�,<�>7*)a<E,4/L]
;�+�&O,4�6Ñ��@���*DAKÄ<I3#,8PK=W7U6����><950615�$(&Q7_<-�#&(�@�Tq
$./O<-�~<@5879187*/'"%$Y<>PKM'�%��='&Y7*3�CF���:5'$(;D587*�
1'$.3P7 /'"!$.��/'" D6Zn$Y<@5B7*�]"!$.3#$.&O,4�\<9587*�4�97*3<"2)8,4/�=W7�M'�!�W7D7*/q���6<@5B79�>7*"!+�&Y<-"R3
,8PJ=;7�1'$YCÂ]
CÃ7 �97*/O<�CF�!�43©sT1'$(347*/�"!$(�4/\D¼`R&("!��<9587],4&(;4���!$M<@5'3<"a3#,8PC/'�D<�<!+'�!/X��+B<+<!�U=W72,4"�"!$.3#M�&Q7
,4"dsC1'$.3P7 /'"!$.��/\D
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# $ ���èç 'äé ê

# �¼��� �©ë�ì ívî5çïë[�ñð ��� + î5çï$óòwô 'põ î �

ö îø÷ õ ç�� ù �®ëúð û �Ëçï÷ í\üñòwîýç ö îø÷ õ ç��

þt!$# %'&t(+)+*-,/./01(�23*4&

Â�,4/oP�M85oP["%$()*,4&L187*"%$(;�/�$("%"!+87 "*5HCF�4�"7���,43<M'&Q7V5RM��W6\7 ��;��%$(1�&(,WP4��+B<b,4/�1~$./}<97*�%)*��/L]
/B7*)N<nÀV�97 MW7*,=<@7 �X3
,4/',4;T7*347*/O<*5�5�,87T7K"><!�!��/�;q$(/BÑ�+B7*/')N7J��/�<@587t<!$(3<$(/';b=;735�,87@$(���B�DC
<9587I)n5�$(M\D¼¾¤5B7*/G">7 7T7 �-,4&s)37 &(&("�1'�!,86]$(/';9Ms�W6A7*�HkU¤ ö^ö m�CF�!��3 <@587RMs�W6A7*�N;4�!$(1~<@5��!��+';D5
,U)*�43#3<��/SM���6A7*��7@$O,�5o"�6]$Y<!)n5
"!$.3C+'&M<E,4/87 ��+'"%&.P�5�,L74��&Y<-,4;T7]1'�%��M¡k�)*�43#3<��/'&QPbq0/'�W6]/
,V"RM��W6\7 �R1'�%�[�4M�mg3
,8PJ�@)*) +'�2,=<1<@587�)*���%�97 "!M���/'1'$./';<7@$(,�D�Y65'$("23
,8PJ)*,4+'">7B,X"!&.��6U]
<!�=]>�%$(">71<!�-,4/�"!$Y<!$(��/<,=<�<9587]��+B<-M�+B<N�=C�7@$()a<-$(3�)37 &(&("�1'�%$.7D7*/
=oP?<958727@$(,re¬«O�jieD�I[$.3#$.&O,4�%&.P�5
$./O<@7*�%)*��/�/87*)a<B&(,WP4��+B<U"^<-�-,�<@7*;VPq$("U,=VW7*)a<@7 1_=oP�,87V,4$(&(,4='$(&.$Y<>PJ�=CN�%�[��3Å��/�<@587S"%$(&($.)*��/
Ñ'�[����<!�bM�&O,4)N7~<9587X�97NX@+�$(�97 1_/0+'3B=W7 �9�DC��97 MW7*,=<@7 �!"�$(/:���%187*��<-�K�>7*1'+')N7#1B7*&O,8P:,V/'1
<!��3<$(/�$(3<$(�379"9q=7 6·e�f�fW�[5nf8�T§=ieDtªN���%�97 )N<-/B7*"!"9�DCg"%+')n5d&(,8P���+B<�187 "!$.;�/'"U)8,4/_��/'&QP?=;7
7D7*�%$Yop7 1�=oP_�!+'/�/'$(/';OÀV"!$.3C+'&O,�<-$(/�;b1B7*&O,8P <@7 "><-""e��Dg�iyD:Âb���97 ��7D7*� 5�$./d/�,4/���3P7a<@7 �B187±]
"%$(;�/�5��4/L]>)n5'$.M�$./'1'+')a<-$Q7T7�1'�!��M
keé�êoìõx=ê�þ>m],4&.��/';?<@587�M���6A7*�2;��%$(1b)8,4/'/��D<2=W7�$(;�/����97 1
,V"1<9587SCF�97NX0+87*/')�PK$("p$./t<@587L�!,4/';T7L�DCH"97�7T7 �-,4& �  R�VD�`R&("%�'5�M��W6\7 �2"%+'M'M'&QPG7��4&Y<E,V;T7T$("
;D7N<9<!$(/';�"!)*,4&Q7 1
1'�W6]/<6]$Y<@5~<@7 )n5'/'��&.��;4PS)*,4+'"%$(/';9/'�D<E,V='&Q7p187 )*�>78,4">7I$(/</'��$."97]3#,4�!;�$./\D
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ÿb�Ã��k8k½�E¦��T�L�j�l�;���;��1S�B�W�����J���Ã�O� � ���J����k��bk3�����¢�W���[�	�
�9�B� � ���[����k
`¥)n5�,4/�;T7U�DCgf�òë$(/KMs�W6A7*�]"!+�M'M'&.PJ74��&Y<-,4;T7L)*,4/�)*,4+'">79/87*,4�!&QPGz0òë)n5�,4/';T7�$(/K187 &O,8P
CF���n3<��"^<�«��L/'3�"><-,=<-$.):ªpÂ­�_I<;o,�<@7*"de�fjsTh$iyDZY650+'"	3<�[187 &($./';'5o,4/',4&.P@"!$."*50,4/�1~<97*"^<-$(/�;
�DC'<!�-,4/'"%$Y<!$(��/�À�187*&(,WP?C�,V+'&Y<!"_e¦§Dg�5p�T�$iy5',4�97S7���<-�97 3P7 &.P
$(3<Ms���^<E,4/O<�<-�X,C)n5'$.MK187*"%$(;�/87 �*D

K>187 /}<!$Yo�)*,=<-$.��/X�DCs+'/O<@7*"^<E,4=�&Q7]M�,=<95L]>187 &O,8PbC�,V+'&Y<!"+5�,4"�,4M'M�&($()*,=<-$.��/'"J<-�U187*&(,8PR<@7 "><>]
$./';'58<-$.3#$./';S,4/',4&.P@"!$."*5�,4/�1¡<-$.3#$./';C��ML<-$(3<$(�*,=<-$.��/G�DCa1'$(;4$Y<E,V&�)*$.�!) +'$Y<!"*D�K>/¡<@5�$("])n5�,4ML]
<97*�*5�6A767*"^<E,4=�&($(">5X,T"><!�!��/';L) ���!�>7*&(,=<-$.��/B=;7N<>6A737 /Ã: v4ÜðåW¿px�»ÚuS»�Ðba�6�v4xÚwoåH,4/'1X�97 1'+'/'1',4/O<
"^<-+')nqT]�,�<�C�,4+'&M<-"a$./S,4/C+�/BCF��&(1B7*1C) $(�!) +'$Y<a��=B<-,4$(/87 1bCF�!�43 <9587g���%$(;�$./�,4&o) $(�!) +'$Y<J<@5��!��+';D5
"%$(3<M'&Q7H<!�-,4/�">CF���%3
,=<!$(��/�"*D�ma,�<@5L]�187*&(,WPr<@7*"^<-$./';P5',4"6<-+'�%/87*1���+B<1<-�<=W7�<9587U3#��"^<2,4)a]
) +'�-,=<974CF�4�!3®�DCN187*&(,WP/<97*"^<-$(/�;ye¬§Tg�5[�Dg[5�f�f$hjieDJY6587
$.3#M����><-,4/')N7S�DCg187 &O,8P/C�,4+'&M<-"U$("
CF+'�^<@587 �g"><!�97 /';D<@5B7*/87 1b=oPP<@587T�>7*)N7*/O<]��='">7*�%7V,=<!$(��/P<@5�,=<N3
,V/0P#187aCÃ7*)N<!"p$(/4<@587T1B737*M�]
"%+'='3<$()*�%��/?�>7*;�$.3P79)8,4/'/��D<U=W7B3#�@187*&Y7*1?=oP¡<@587C) &O,4"%"!$.)8,4&H"><-+�)nqO]>,=<�C�,4+'&M<-"Re�h�ie5�,4/�1
<95�,=<U3#,4/oPq"!M��D<�187NCÃ7 )N<!"9&.$QqD7S�4MW7 /'"U�DC�<@7 /_M�,V"!"�<@7 "><9"!)*�>737 /'"te�fW��fNiyDXY6587 "97/Ï�6�¿aÐ�å
+'"%+�,4&.&.PG3#,4/'$MCÃ7*"^<2,4"6<-$(3<$(/�;bC�,4+'&M<-"],4/'1b$(3<M'�%��7D7*1-<@7 )n5'/'$QX0+87 "I�DCH187 &O,8PtC�,4+'&M<6<@7 "><>]
$./';�,4�97J/87N7*187 1Èe¬§Os�ieDyK>/¹�=<@587 �X6����%1'"*5�<@587"<E,V�!;T7a<X�DCS�S7 &O,8PyÁ�,4+�&Y<SYJ7*"^<-$(/�;d,4/�1
$.3#M'�%�W7T7*1�MB50P@"%$()8,V&T187*"%$(;�/�$("r<9587?"-,V3P7bê¹;D7*/87 �-,=<97­7NÇ<)*$Y7*/O<K"%P@"^<@7*3<"t<@5',=<J)8,V/
6]$M<@5'"^<E,4/'1P<@587d7*347*�!;4$(/';9)n5�,4&(&Y7*/';D7*"N�=C�5'$(;D5
M;7*�>CF�4�!3#,4/')37R)*��3<M'+B<!$(/';��DC�<9587I/87���<
187 )8,41B74D

Y65872/0+'3C=;7*�	�DC�M',=<@5'"	)8,V/#=;72,4/P7��[Ms��/B7*/O<-$(,4&8CF+'/')a<-$(�4/#�DC;<@5B7R/0+'3C=;7*���DC�&($./87*"
$./�<9587S)*$.�!) +'$Y<*D? R�W6A7 7T7 �*5a,4&(&HM�,=<@5�"�/B737*1_/'�D<U=;7R<@7 "><@7 1c,4"L3#,4/oPqM�,�<@5'"U3#,WP�=W7
$./')8,4M',4='&Q7J�=CTM'�%�[1'+�)*$(/�;�<!$(3<$(/';/7 �!�%���!"X$(/�"!M�$Y<@7K�DCd<@587 $(�S&(,4�!;T7JM��!��M�,V;o,=<-$.��/�187a]
&(,WP@"¡e�fW�4z=ieD�Y6587*">7�,V�97K)8,4&.&Q7 1�: v4ÜðåW¿Ã6�v4xFwoå�D�Âb+')n5¹6����9qy5',4"X=W7N7*/�1'��/87K��/¨C�,4"><
$.187*/O<-$Mo�)8,�<-$(�4/b�=C¼C�,4&."97UM�,=<95'"I$./b) ��3C='$./�,=<!$(��/�,V&\)*$.�!)*+�$Y<-"ue zoÍ�5�f�f½§=iyDNY6587*$.�2$.187*/O<!$YoB]
)*,=<-$.��/K$("673X0+�,V&(&.P
$(3<Ms�4�><E,V/}<N$(/K"97NX0+87*/O<-$(,4&l)*$.�!)*+�$Y<-"¿e¦�4��5�fjsVzDieD

Â�,j¯%+�3#187 �?¿�xBv4Üegy7��[M'&.���97 1y<@587KM���"!"%$(='$.&($Y<>P��DCR$(1B7*/O<-$MCÚP[$./';?+'/O<97*"><-,4='&Y7bM',=<@5L]
187 &O,8PbC�,V+'&Y<!"[CF�!�43 <95876q0/'�W6]&Q7*1�;T7]�DC��97*1�+'/'1�,4/O<�"^<-+')nqT]�,�<�C�,V+'&Y<!"a$(/R<9587p)*$.�!) +'$Y<6eÔÍTg�iyD
KÄ<n6N,4"���='">7*�%7D7*14<@5�,=<n615�$(&Q7N"!��347p+'/O<@7 "><E,V='&Q7p187 &O,8PRC�,4+�&Y<-"a)8,4/X=;7678,4"%$(&.P9M'�>7*1'$.)N<@7 1
CF�%��3 <@5B7R&.$("><��=C\�97 1'+'/'1',4/O<g"><!+')nqT]�,=<AC�,4+'&M<-"*5o�=<@587 ��+'/O<97*"><-,4='&Y7RM�,�<@5'"	1'�B/��D<	)*���%�97a]
"%Ms��/�1¡<-�
,4/oPb�97*1�+'/'1�,4/O<I"><-+�)nqO]>,=<HC�,V+'&Y<*D\K>/fC�,4)a<85p<@5B7*�97u7��[$("^<I3#,4/oPK$(�%�97 1'+'/'1�,V/}<
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ÿb�l��k*k½�
¦¼�T�B�j�Ã�;�¢����1S�B�������'���l�O� � ���[����k��Kk½�l�
�¨�����J�	�
�@�L� � ���J�Ã�Wk
) $(�%)*+'$M<-"g6]$Y<95�+�/}<97*"^<E,4='&Y7UM�,=<@5b187 &O,8PrC�,4+�&Y<-" D

IL7�7T7*�!,4&�,4+B<95'���!""5',W7D7_"%+';�;T7 "><97*1¡) ��/'"^<-�!+�)N<-$.��/��DCB3<�@1'$Yop7 1�)*$.�!)*+�$Y<-" 5R615'$.)n5
M��97*">7*��7T7­<@5B7����%$(;�$./�,4&g">7N<G�=CTM�,=<95'"G,V/'1�)*�4/}<-,4$(/��97 1'+'/'1',4/O<J"><!+')nqT]�,=<PC�,4+'&Y<!"#�4/
,V&(&]+'/O<@7 "><E,V='&Q7bM�,=<95'"*D�Gl,43 ¿�xSv4ÜegHe¦§T§ji2)*��/'"^<-�%+')N<97*1�,4/¢7��[M�,4/'1B7*1ÞCF���%3¦�DCL)*$.�^]
) +'$Y<N;��-,VM85tq0/'�W6]/b,4"IÜ(¿!vy:ª·�¼ovÕaR$./#615'$.)n5tC�,4/'��+L<-"g,V�97TM;7*�%3#$M<9<@7 1
��/�&.P<,=<A<@587T$./'M'+B<
/��[187 "*DnY65'$."n$("Z1���/87p=oPS3<��7@$./';L,4&.&LC�,4/'�4+B<-"�,4/�1#,V&(&@$(/o7T7 �><@7 �!"+<-�W6N,4�!1~<@5B7pM'�!$.3
,4��P
$./'M'+B<!"*D2Y6587B"%$(�N7B�DC[<@5879&Q78,�CÂ]>1�,4;<3#,WPK=;7b7��[Ms��/B7*/O<-$(,4&H$./v<9587B"%$(�N7B�DC�<9587�)*$(�%)*+'$M<8D
Y65B7T&Q7*,=CÂ]>1�,V;�$."�+'"97 1t<-�B$.187*/O<!$YCÚPR<9587I�%��='+'"^<>]>1B7*M;7*/'187 /O<pM�,=<95'"*50615'$()n5
)*���%�97*"%Ms�4/'1
<!�J�97 1'+'/'1�,V/}<�"^<-+')nqT]�,�<�C�,4+'&Y<!"*D � 5�,4�-,8P@=;735�¿�x2v4Üeg�eÝz}sjiZM'�%�[1'+�)37*1�,r<>6��=]>&Y7 7D7*&n)*$.�^]
) +'$Y<I61587*�>7?78,4)n5q���%$(;�$./�,4&lM�,=<95?$("d7��[M'&.$()*$M<-&QPK�97*M��97*">7*/O<@7 1\DBY65B7 P?+�"97*1­<9587S)*$.�!) +'$Y<
<!��;T7 /87*�!,=<@7~<@7 "><!"¿CF���U"%$(/';�&QPO]Ä<@7 "><-,4='&Q7X,V/'1d3C+�&Y<-$.M'&.PO] <@7*"^<E,4=�&Q7CM�,�<@5'" Dtc17*1'+'/�1�,4/O<
"^<-+')nqT]>,=<dC�,V+'&Y<!"p$(187 /}<!$YCÚPP<@587U+'/O<@7 "><-,4='&Q7UM�,�<@5'" D

K>/J,4/��D<@587 �g,4M�M'�!�o,V)n5\5 � 5�,4�!,8P[=;735d¿�xnv4ÜegFeÝzTg�5[zOsjis+'"97 1J"!$(3B+'&O,=<!$(��/?<!�B"!M�&($Y<�)*$.�^]
) +'$Y<N/'�@187*"�CF����">7*M�,V�-,=<!$(/';¿<@7*"^<@7 1K,4/'1G+'/O<97*"><97*1KM�,=<95'"*DnY65B7I"!M�&($Y<�)*$.�!) +'$Y<	)*�4/}<-,4$(/�"
/B7 6¤�>7*1'+'/�1�,4/O<I"^<-+')nqT]>,=<1C�,4+'&Y<!"*5�615�$()n5b)*���%�97*"%Ms�4/'1¡<!�~<9587U+'/O<@7 "><E,V='&Q7UM�,=<95'"*D

K>/y<@5'$."C)n5�,4ML<@7*� 5�6A7-7*"><-,4='&.$("95�,q��/B7a]Ä<!�=]>�4/87G)*�4�!�97 "!M���/'187 /')37b=;7N<>6A737*/¢7 7D7*�%P
+�/}<97*"^<E,4='&Y7#M',=<@5�$(/�,K)*��3C=�$(/�,=<!$(��/',4&a) $(�!) +'$Y<�ìÆ,4/'1_,b�>7*1'+'/�1�,4/O<B"^<-+')nqT]>,=<uC�,V+'&Y<
$./�,S) $(�!) +'$Y<�¯��4=B<E,4$./87*1K=oPK+'/BCF�4&(1'$./';~ìï,4)*) ���!1�$(/';?<-�<)37 �><-,4$(/K�!+�&Q7*" D\Á����p">7 7D7*�-,V&
6A7*&.&M]Äq@/���6]/�M�,=<@5�]>187 &O,8P"C�,4+'&M<I) &O,4"%"!$Yo')8,=<!$(��/'" 5�6\7¿<@587 /?)n5�,4�!,4)N<97*�!$.�37u78,4)n5q) &O,4"%"R$./
<97*�%3#"]�DCJ<@7 "><E,V='$(&.$Y<>P#�DCa"^<-+')nqT]>,=<dC�,V+'&Y<!"p$(/t<@5B7�+�/BCF��&(1B7*1b)*$(�%)*+'$M<8D

þt!±°  �23)�0:./2N(�./&­¶T*4´½,/2½&?Ä

K>/9���!1B7*��<-�:7*"^<E,4='&.$(">59,]��/87±]Ä<!�=]>��/B7n�97*&(,=<-$.��/L=;7N<>6A737*/?7�7T7 �%PUM�,=<95B$./9,])*$.�!) +'$Y<'ì�,V/'1
"%��347B"><!+')nqT]�,=<HC�,4+'&Y<*5�6A7C+'/LCF��&(1v<@5879)*$(�%)*+'$M<dCF�%��3 78,4)n5­C�,V/L]>��+L<IM���$(/O<d7��[)37 MB<�<@5B7
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